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(OFFICIAL NOTICE. ] 
Annual Meeting, New England Association of Gas Engineers. 
—— a 
Lynn, Mass., January 9, 1892. 
The next annual meeting of the New England Association of Gas 
Engineers will be held at Young’s Hotel, Boston, on Wednesday and 
Thursday, Feb. 17 and 18, and will be called to order at 10 o'clock, 
Wednesday morning, the 17th. 
Persons eligible for active or associate membership can obtain appli- 
vation blanks from the Secretary. 
Questions for the Question-Box will be published in advance if sent 
to the Secretary in advance. A list of papers will be given later. 
C. F. Pricaarp, Sec. & Treas. 





BRIEFLY TOLD. 
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THE First oF THE ANNUAL MEETINGS.—If anything out of the com- 
monplaces were needed to keep in mind the fact that 1892 is well under 
way, a glance at the above notice would be all-sufficient. The bells that 
tolled the death knell of ’91, and that, after the fashion of bells in gen- 
eral, almost in the same strokes rang out a brassy welcome to ’92, have 
only ceased their clanging when we find ourselves confronted with Secre- 
tary Prichard’s initial announcement respecting the 22d annual meeting 
of the parent Association of the country. Having completed its 2ist 
year, the Association makes its first bow as a full fledged adult, nor does 
its increase in age carry any sign of a decrease in vigor, activity or pro- 
gress. On the contrary, it shows unmistakably the signs that mark ex- 
pansion and extension—a broadening of views, an amplification of 
scope. The members this year ought to assemble in Boston under the 
brightest of auspices, for the past twelvemonth has been a continuous 
record of progress in their business. Greater output has rewarded their 
attention, and better than average dividend returns on their investments 
have been the portions of the shareholders. Not that these increased re- 
turns were gained at the undue expense of the consumers, but rather to 
the systematic plans of plant improvement devised and carried out suc- 
cessfully by the engineers and superintendents. Detail has been 
watched more carefully; trifles that were have been worked up into 
things of moment that are ; and these things have naturally redounded 
to the credit of the engineer and to the profit of the proprietor. So we 
may confidently look forward to a pleasant and profitable gathering at 
Young’s, next month, when the Sage of Cambridge, Mr. Horace A. Al- 
lyn, will order the calling of the roll. It must be borne in mind, how- 
ever, that neither congratulations nor self-complacency will suffice to 
cause the meeting itself to be the equal of those that preceded it. Even 
as the results of attention to detail, which as noted above brought gold- 
en profit to the Eastern managers in the past year, were not secured 
without diligent work, so must it be with the Association. And it is 
somewhat regrettable that so large a proportion of the membership fails 
to contribute something towards its proceedings in the shape of papers. 
The writing of a paper seems to many to be a very arduous task, but it 
is not so in reality. Given a subject—and these ought to be and are, in 
the operation of a gas works, as numerous as the troubles incident to 
their management—there is not a man on the New England’s member- 
ship roll who could not write thereon a paper that would be brimful of 
interest and value. Bring on your papers, then ; and so keep the New 
England Association in its accustomed place in the procession. 





Mr. Terry, on ‘ THE FIELD oF Evectriciry.”—Elsewhere (page 82) 
we reprint an article by Mr. F. 8. Terry, from the Chicago Daily News, 
in which the writer attempts to review the course of the electrical in- 
dustry for the past year, and if those interested in the supply of the 
elusive and illusive current are satisfied with this particular champion’s 
presentation of its merits and virtues we can only say that they are 
easily satisfied. The gentleman starts out as an apologist, being im- 
pelled to remark that ‘‘the progress of business” was not ‘‘as great as 
was hoped for, nor as the earlier months gave promise of.” However, 
Mr. Terry finds consolation or excuse for this state of affairs in the 
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assertion that ‘‘ last year electricity has not been used as much as here- 
tofore in booming the growth of many of our western towns ;” which 
circumstance might be taken by a disinterested observer as indicating 
that even the boomers, who are never careful as to the accuracy of their 
statements when assisting a ‘‘ boom,” have discovered that electric light- 
ing is not all that their fancy painted it as a booming aid—in fact, in 
many instances, it has proved a veritable boomerang. Again, Mr. 
Terry finds that much of the desuetude in this year’s electric lighting 
business is due to ‘‘ more or less irresponsible” persons that ‘‘ have gone 
into the business.” The fact is Mr. Terry as was wisely remarked 
by a man, whose keen insight into human nature will remain unques- 
tioned to the end of civilization, that while you may fool some of the 
people all the time, and all of the people part of the time, it is neverthe- 
less a certainty that you cannot fool all the people for all time. Mr. 
Terry, of course, has his little fling at the unhealthfulness of gas and at 
its inherent danger as a fire begetter, and also brings the match out from 
its safe, as was to be expected ; but he fails to say that people prefer to 
use gas because they find it better suits their needs, both in the items of 
economy and efficiency of lighting service. He also fails to say that a 
well piped gas service is immeasurably safer than a well wired electric 
lighting service; but, of course, he was making it strong for the 
wretched little bulb, whose average life is nothing but a continual strife 
with decay, that sets in at the very moment of its quickening. A hypo- 
critical life it is, too. Reviewers like Mr. Terry ought to be relegated 
to the typwriter’s desk. 


Our ANNUAL REMINDERS.— Since the opening of the New Year we have 
been in receipt of many reminders that 92 is very much in evidence, 
and many of these reminders are artistic as well as useful. In the first 
place come the Meter Company annuals, handsome specimens of which 
are at hand from the American Meter Company, Messrs. Helme 
MclIlhenny, D. McDonald & Co., J. J. Griffin & Co., and Harris, 
Bros. & Co. Perhaps the last named is the most artistic in binding 
make-up of the lot, yet all are well put together and contain much val- 
uable information between their covers. A new-comer in the field 1s 
Jas. Gardner, Jr., of Pittsburgh, whose time reckoner consists of a very 
handsome vest-pocket note and memorandum book, which we venture 
to say will be used to the very last page by those who received it. Next 
in order come the calendars, specimens of which have been received 
from Messrs. Jas. R. Floyd & Sons, D. McDonald & Co., the Keystone 
Meter Company, and the National Gas and Water Company, of Chica- 
go. The Floyd calendars are very handsome ones, indeed, and reflect 
great credit on the designer. The cut and printing work, in art black 
and white, is a marvel of skill. The National Company’s calender (a 
12-sheet pile, of neat parallelogram shape) is an expensive and well 
printed affair. Each sheet carries a handsome picture, in colored inks, 
of a different building in the group of structures that will hold the 
wealth of all couniries at the coming World’s Fair. Last, we have cat- 
alogues from the Whittier Elevator Company and from the Loomis Gas 
Machinery Company, of Hartford. The Loomis catalogue, which is very 
bulky, is as fine a sample of cut work printing as one could wish to see. 








Norss.—The proprietors of the Bath (Me.) Gas and Electric Company 
have closed a contract with the Davis & Farnum Mfg. Company, under 
which the latter will erect a new gasholder (50 ft. by 18 ft.) im the tank 
that held a holder that outlived its usefulness ; also a new 20-inch hy- 
draulic main, a 6-inch Wilbraham rotary exhauster and engine, with 
bye-pass and governor, and an 8-inch Connelly street governor, and 
such pipes and specials necessary to put the works in first-class condi- 
tion.——At the annual election of the Williamsport (Pa.) Gas Company 
the following officers were chosen: President, Hon. J. M. Gazzam; 
Sec., Treas. and Supt., C. A. Byers ; Asst. Supt., M. J. Winters ; Solic- 
itor, John G. Reading, Jr. 








The Market for Gas Securities. 
I 

Consolidated is slightly lower. The opening price to-day (Friday) was 
1024 to 103}, and the upward movement in the shares is likely at an end 
for the present. Other city shares show no change, unless it be in 
Standard, which is somewhat firmer in both divisions—common and 
preferred. Brooklyn shares are strong and active, the notable gains 
having been made in Fulton-Municipal, Nassau and Brookl Citi- 
zens was the exception, which fell off about three-quarters of a point. 
Baltimore Consolidated is somewhat stronger, at to 47, and we have 
no hesitation in saying that these shares are a purchase for an invest- 
ment. Chicago gas was up and down as usual, but the net result for the 
week is a gain of 2} points. At the annual election the only change in 
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(Prepared for the JoURNAL.] 
The Condensation of Steam. 
— oe 


By Mr. ALLEN 8S. MILLER, of the Omaha (Neb.) Gas Manufacturing 
Company. 


I looked anxiously in your last issue for some comment on the article 
published in the JourNnaL of Dec. 28,* entitled ‘‘The Condensation of 
Steam.” Failing to find it, I hope that the following information may 
serve in a measure to enlighten your readers. 

Rankine and Clausius discovered independently that the specific heat 
of steam at ordinary temperatures is negative. It is also known that 
above 978° F. it is positive. This means that if saturated steam is al- 
lowed to expand in a non-conducting vessel a portion of it will con- 
dense, giving up the heat to the remainder of the steam, thus maintain- 
ing the temperature corresponding to saturation. If it be compressed 
in such a vessel, heat must be abstracted if the temperature and pressure 
continually correspond to saturation. The point corresponding toa 
temperature of 978° F. is that beyond which saturated steam cannot be 
compressed, as referred to by the Engineer. 

It is a mistake to suppose that steam is condensed by wiredrawing. 
It has been shown, both experimentally and analytically, that steam is 
superheated by being wiredrawn. The reason that there is more con- 
densation in small pipes than in large is because the radiating surface 
is so much greater, proportionately. The area of the cross-section of a 
pipe varies with the square of the diameter, while the circumference 
varies only as the diameter. 

Confirmation of the foregoing may be found in Rankine’s Steam En- 
gine; Vol. I. Thomson’s Math. and Phys. Papers ; Clausius’ Theory of 
Heat; Rankine’s Mech. Soc. Papers, or in the works of any recognized 
authority on this subject. 








(Concluded from page 7, issue of Jan. 4th, 1892.] 


Some Practical Disadvantages Incidental to the Generation 
and Distribution of Electricity to Consumers. 
ca 


[Contributed to the London Journal, by Mr. Norton H. Humpurys. | 


The difficulty in the matter of storage, referred to at the close of the 
preceding article, has led electricians to give more attention to the mat- 
ter of variation in demand—not only as regards the individual months 
or weeks throughout the cycle of the year, but also, and more especially, 
from minute to minute and from hour to hour through the entire day— 
than has ever been found necessary in the case of coal gas. Gas engi- 
neers have not entirely neglected the subject. The advantage of addi- 
tional day or summer consumption as a factor in increasing the propor- 
tion between the maximum daily make and that for the year (thus 
enabling a larger revenue to be earned from a given quantity of plant 
as representing a definite expenditure of capital), has been repeatedly 
pointed out and discussed. The facts that an increased consumption 
per consumer means a larger supply effected through the existing dis- 
tribution plant, and that an addition to the number of consumers per 
mile main contributes towards the same desirable result, have not been 
overlooked. It is known that they are concerned toa great extent in 
the gradual reductions in the price of gas which have prevailed from 
the first ; bringing the present selling price to not more than one-fourth 
of that which was found to be necessary in the early days. But in the 
case of electricity, they assume very much more important proportions ; 
and they may even extend so far as to determine the soundness of the 
concern, or otherwise, from a business point of view. It becomes the 
all-engrossing question whether electricity can be supplied, agreeably 
to local circumstances, at a price sufficiently moderate to secure a fair 
share of custom, and at the same time high enough to allow a just divi- 
dend for the shareholders after meeting the working expenses. Mr. 
Crompton has introduced a convenient expression for dealing with these 
and similar problems, in what he calls the ‘‘ load factor.” 

This expression may be defined as an indication of the work actually 
done by any given plant, a: compared with that which it is capable of 
doing ; and it may be applied in different ways. It may be stated as a 
fraction or percentage, showing the proportion existing between the 
output and the maximum capability, as regards any desired period of 
time, such as an hour, a day, a week, a month, ora year. Or, instead 
of the maximum capability, the highest duty actually accomplished 
may be taken as the denominator. Thus a comparison may be effected 
between an hour’s consumption, in the morning and evening respec- 
tively, for the same day ; between that for a day in June and for a day 
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in December ; or in any other way that is likely to yield interesting re- 
sults. 

Let us apply this question of the load factor to the gas industry. Sup- 
pose we have a gas works having a maximum production of a million 
cubic feet per 24 hours, Its annual capability may be taken, for our 
purpose, as 360 millions. But, as a matter of fact, the million cubic feet 
would represent a day’s consumption at the darkest period of the year. 
The actual daily output in such a works would range from about 300,- 
000 cubic feet at midsummer, to 1,000,000 cubic feet at Christmas ; and 
the quantity made and supplied per annum would be about 240 millions, 
or only two-thirds of the capability. The load factor for the year is 
therefore 240 + 360.66 per cent., or 0.66 as we may chose to put it. 
Again, the capability of the works, for a month of 30 days, would be 30 
million cubic feet. But in June, the output would only be about 10 
millions ; giving a load factor of 0.33. In agas works where the de- 
mand shows a steady increase, it is well to keep somewhat in advance 
of the requirements ; and so perhaps the actual maximum daily con- 
sumption may be only 800,000 or 900,000 cubic feet. On the other hand, 
to meet the consumption above indicated, plant equal to the production 
of 1,200,000 cubic feet per 24 hours may have been provided. In most 
gas works the load factor for the year, asshown by the actual make com- 
pared with the capability of the works, is something like 50 per cent.; and 
that for the lightest month of the year is not less than 20 to 25 per cent. 

While the capability of a steam engine and dynamo is easily deter- 
mined within tolerably close limits, it may be objected that a similar 
factor for a gas works is by no means so definite. By the exercise of a 
little management—such as raising the heats and shortening the period 
of charging, etc.—it would be possible to go beyond the maximum. 
But such increase could only be obtained by means of an additional con- 
sumption of fuel, enhanced wear and tear, and a disproportionate in- 
crease of expenses all round. So it may be left out of calculation, and 
the capability of a gas works taken at that afforded by working under 
the usual conditions, The objection may also be made that it would 
not be possible to work the plant at its full capacity, or thereabouts, 
from one year’s end to another ; but as the figure is simply an arbitrary 
one, taken for comparative purposes, this objection does not apply. 

As exemplifying the useful information afforded by the load factor, 
attention may be directed to fig. 1, which shows the monthly consump- 
tion at a small country gas works for the year ending Sept. 30 last. It 
is not supposititious, but a representation of actual fact, though Iam not 
at liberty to give the name of the undertaking. The plant 1s equal to a 
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Fig. |. 


production of 1,200,000 cubic feet per month of 30 days, and therefore 
the perpendicular lines are divided to show this quantity in twelve divi- 
sions, each representing 100,000 cubic feet. It is sufficiently wide to 
include 12 divisions ; one for each month. The average monthly con- 


sumption, beginning with 614,000 cubic feet for October, 800,000 cubic- 


feet for November, etc., is then marked in as shown, thus supplying a 
graphic representation of the load factor for each month. The effect of 
the unuseslly severe weather last December and January isseen by the 
large consumption of gas ; and the fact that the summer consumption 
does not fall below about one-third of the maximum, is satisfactory evi- 
dence of the use of gas for purposes other than lighting. The depres- 





sion for the month of August is due to the absence from home of some 
of the principal families in the district. In a paper read by the present 
writer before The Gas Institute in 1889, a diagram is given showing the 
quantily of gas supplied daily throughout one year; and it constitutes 
an example similar to the above, as indicating the proportion between 
the actual output and the maximum capability of the works. Fig. 2 1s 
a diagram similar to fig 1, but for works ten times as large, and the 





Fig. 2. 


divisions therefore represent hundreds of thousands ; making 12 millions 
for the whole in this case. Although quite a different works, there are 
some striking resemblances to fig. 1, in the matter of the variation in 
demand from month to month. An interesting example of one of the 
uses to which such a diagram may be put is given by adding linesshow- 
ing the monthly consumption for 1868-9 and 1878 9. By diagrams sim- 
ilar to these, it is possible to show the advance or otherwise during a 
period of years; and when several successive years are indicated on one 
diagram, I have found that each can be distinctly delineated by using 
different colored lines, with a distinctive tint for each year. 

A great deal might be said here on the application of the load factor 
to the history of a gas undertaking throughout a period of years, and 
its utility as a means of indicating the effect of certain definite acts on 
the part of the management—such as reductions in price, changes in 
quality, introducing schemes for letting apparatus on hire, or otherwise 
facilitating the use of gas. No doubt, a careful study of a series of such 
diagrams would give a clearer idea of the numerous causes that have 
tended to influence the quantity of gas consumed, than could be ob- 
tained in any other way. But it is not proposed to follow this direction 
further than pointing out that the fluctuations shown on the load factor 
diagram have an intimate relationship tothe selling price of the product. 
A plant of a certain given capacity represents a certain amount of sunk 
capital ; and as this capital would not be forthcoming, in the first place, 
unless there was a fair prospect of a reasonable profit or dividend being 
earned by its means, we may take a completely equipped gas works (say) 
equal to the production and supply of 1,000,000 cubic feet of gas per 
diem, as representing a paid up capital of £200,000 sterling. Five per 
cent. interest would be a reasonable rate ; and the schedule of prices 
would be so arranged as to admit of a sum sufficient to meet this claim 
being earned every year. To put it another way, the price would be so 
adjusted as to leave a remainder of some £10,000, after liquidating all 
working expenses and charges incidental to the carrying on of the con- 
cern. With an annual load factor of the full capacity, an addition of 
only 6.6d. per 1,000 cubic feet of gas sold would be sufficient fer this 
purpose. This, of course, would be unattainable ; but suppose we have 
the good fortune to be able to record an average annual load factor of 
0.66. An addition or loading of 10d. per 1,000 cubic feet would then be 
necessary ; and if it was not more than 0.5, 1s. 1.2d. would be required. 
With a low average load factor, tre necessary charge assumes consider- 
able proportions. With one of 0.25, it would be 2s. 2.4d.; and with one 
of only 0.1, it would be no less than 5s. 6d. If the load factor is low, 
the rate must be high, and vice versa, as it varies in inverse proportion. 
All other things being equal, a load factor of 0.25 would mean a charge 





of 1s. 1.2d. per 1,000 cubic feet higher than one of 0.5. When dealing 
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with very low load factors, a high price must necessarily be charged. If 
it is considered that a high price is inexpedient, then the shareholders 
must be satisfied with a very low rate of profit ; or it may even be con- 
sidered advisable to work the concern temporarily at an actual loss, so 
as to develop the business and afford opportunities for earning profit in 
the future. 

In all commercial undertakings—whether gas, electric light, or any- 
thing else—the first outlay of capital includes preliminary or establish- 
ment expense, comprising several items that are incurred once for all, 
irrespective of future extensions of business. Besides this, in providing 
the working plant, there are several directions in which a considerable 
excess of power can be provided at a trifling additional cost. In the 
case of gas works, it is wise to take up a good area of land in the first 
place, as much difficulty and extra expense would arise in buying it 
afterwards. The difficulty and expense of laying mains, renders it de- 
sirable to exercise a reasonable foresight as regards probable future re- 
quirements. Noone would dispute the wisdom of so designing! build- 
ings that they may be extended in any one direction at a future time, or 
allowing for the telescoping of gasholders. The first outlay, therefore, 
represents a nucleus or nest egg which can be added to at aless than 
proportionate expense. The cost of doubling the productive capacity of 
plant, especially if it was judiciously laid out, with an eye to such a con- 
tingency in the first place, need not be so much as half the original cost. 
In this way an increased business, if it does not improve the load 
factor, will operate in the direction of reducing the proportion between 
capital and the annual receipts. It would be easy to quote examples of 
gas undertakings that have been greatly improved, while the load factor 
may remain the same, or but little affected. In some districts, the 
adoption of gas for warming has been so considerable as to entirely 
neutralize any advantage in respect to summer consumption—for what 
gas engineers call summer consumption is the same thing as increasing 
the load factor—that is gained by the increased use of cooking stoves, 
as secured by cookery demonstrations, or exhibitions of apparatus. Or 
improved lighting appliances may come in with similar effect. There 
are few undertakings in such a position that the cash value of the load 
factor must remain a fixed quantity ; and therefore it usually turns out 
that the additional heating and lighting business is a direct benefit to all 
concerned. 

The load factor is, after all, a theoretical quantity, acquiring import- 
ance only on account of the money value represented by it. We must 
consider not only the proportion between capital, as determining the 
amount required for interest and working expenses, but the value and 
amount of each as compared with the selling prices which commercial 
considerations render practicable. For example, there may be a partic- 
ular commodity not in regular demand, but for which such a price is 
readily secured as to render any question of working expenses, interest, 
etc., of no practical importance. If a large profit is obtainable from it, 
the charges proper to the credit of the revenue account may either con- 
sist principally of interest on capital, or be largely made up of working 
expenses, without affecting the main issues. Fither cne or the other, 
or perhaps both, may be so small as to possess no appreciable weight in 
the matter. It is when we are cousidering the question of cutting down 
prices, so as to put the thing on the market at the lowest possible figure, 
that these factors come in, and every pains is taken in the way, not 
only of reducing the working expenses, but also of cheapening the first 
cost of the plant. This may be done by the invention of improved 

methods of working, or by increasing the productive capacity of the ex- 
isting apparatus. 

If the amouvt necessary to pay interest is small as compared with the 
working expenses, then the effect of the load factur on the selling price 
is alsosmall. Where the converse is the case, and the working ex- 
penses are comparatively small, the load factor may assume such pro 
portions as to control the possibility or otherwise of supplying the com 
modity at remuuerative rates. In the manufacture of pure sulphuric 
acid, for instance, it is said that a platinum still, the joints of which are 
sidered with gold, is used. The value of the apparatus may be some 
thousands of pounds ; and unless the product admitted of a large profit 
it would not be used. As regards the manufacture of gas, it is well 
known that, with good management, the amount of capital expended 
need not greatly exceed three times the annual receipts. The electric 
light industry is not sufficiently advanced to enable one to fix definitely 
upon a proportion between capital and revenue; but it is safe to say 
that the load factor is of more importance in its case. 

At present the supply of electricity in England is in the same position 
as gas occupied about 50 years ago, when it was only used for lighting 
purposes, and that to a very limited extent; in the United States, I be- 


The load factor is therefore low, particularly in country towns. 
London, where fogs are frequent, day consumption is occasionally ob- 
tainable ; but the real requirement is a good demand for electricity, say, 
for cooking, motive power, or other daylight use. 
tracts for the regular use of the light—like public lighting contracts, 
covering the whole of the hours of darkness—are the best substitute ob- 
tainable. 
recognized the importance of this as to fix their contract prices at so 
m 
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Failing this, con- 


Some of the American electric supply companies have so [ar 


any hours per lamp per day, and to allow large discounts as the num- 


ver of hours is increased. If the lighting of cellars or underground 


stations can be obtained, where it would be required during the whole 


of the working hours, so much the better. But under present circum- 
stances the commercial possibility of supplying electricity as a paying 
concern appears to turn upon one of two things—either the load factor 
must be largely increased by the securing of regular long-hour custom- 
ers, or else the amount of capital required must be largely reduced by 
introducing new and cheap methods of generating and distributing 
electricity. 

Of course there are always a certain number who are willing to take 
electricity at a high price as an article of luxury. While in fashionable 
localities, where a large number of the wealthier clases are congregated 
toyether, it might be possible to do business on these lines alone, it may 
be taken that the only way of making a prosperous business in an ordi- 
nary district is to cater for the middle classes in addition. With these, 
at any rate, the question of cost is the chief thing. They are willing to 
put up with some inconvenience if money can be saved by it; anda 
promise of indirect economy, by the preservation of gilding, paint, ceil- 
ings, or stored goods, does not appeal to them so strongly as a guaran- 
teed cash saving. When the inhabitants of country towns are canvassed 
by suppliers of electricity, they usually wish to stipulate that it should 
not cost more than gas. It would be easy to make out a good case for 
high-power oil gas on the score of purity, less vitiation of atmosphere, 
ete.; yet when sold at a corresponding value, light for light, it will not 
compete with the cheaper though inferior coal gas. 

Another practical disadvantage is the absence of a cheap and reliable 
electric meter, measuring not the current or quantity only, but the ac- 
tual cash value supplied to within a small percentage, without Joss or 
waste. I may be wrong here, but I believe that the principle at present 
adopted in measuring electricity as used by consumers is that of bye- 
passing a known fraction and using it for the deposition of metals. This 
method is objectionable as being only inferential and wasteful. It is 
inferential as leaving the bulk of the current untouched, and wasteful 
in that the portion of electricity used for depositing the metal is unavail- 
able for any other purpose. Possibly the quantity of electricity so used 
may be very small—practically of no more importance than the flash- 
light that is left burning in a large gas lamp. But in cases of dispute 
between buyer ana seller there will always be the question as to whether 
the ‘‘fractionation” has been accurately performed. Being intangible 
and unrecognizable except by the shock or by production of heat, it 
seems probable that electricity could be more easily wasted than gas by 
the use of unsuitable or cheap appliances, or by careless or indifferent 
management. Disputes as to the accuracy of gas meters are not unfre- 
quent, even now that the construction of them is generally understood ; 
so a measuring instrument on the principle of the present electricity 
meter would likely come in for even a greater share of odium. 








The Uses of Burnt Clay Mortar in Italy. 
te 

The United States Consul (Mr. Heath) at Catania, in his last report. 
says that visitors to Catania invariably notice and remark on the pe- 
culiar soft pink color of all the unpainted buildings. This coloring is 
the result of using cement or mortar of proved value, found in the 
vicinity, and which is nothing more or less than burnt clay. In the 
frequent eruptions of Mount Etna in times past, great beds of clay were 
covered and buried from 20 to 200 feet by the lava streams, with the 
result, when the eruption happened in the dry season, of burning and 
converting these clay beds into a fine red gravel or powder. These 
deposits are mined, and are considered very valuable. The material, 
mixed with a little lime and the usual amount of water, forms a mortar 
or cement considered superior to any other cement for building pur- 
poses, and has been used in Catania to the exclusion of all other ma- 
terials for many centuries. Every building in Catania is constructed of 
lava liberally cemented withthis mortar. In building, small irregular 
stones are used, just as they happen to come, and a smooth surface is 
afterwards given by a thin coating of mortar inside and out, which can 
then be divided by a trow] to imitate blocks of stone, if desired. This 





lieve, something has been done in the way of electric motor engines. 





burnt clay, with lime, makes a very strong and adhesive mortar ; 2° 
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other material would hold together the large four and six-story apart- 
ment houses, which are built entirely of small irregular stones. It also 
has unequalled wearing and resisting power, as the extensive harbor 
breakwater proves. This breakwater was built some 10 years ago, and 
extends for three-quarters of a mile out into the sea, and is said to be as 
good to-day as when first built. It is composed entirely of lava, and for 
a foot below watermark to a sufficient height to protect the shipping, of 
huge blocks of small lava rubble liberally cemented with the mortar. 
The constant wear and tear of the sea for 10 years has only damaged 
the cement in insignificant places, and probably only where there 
happened to be an air space between the mortar and stones caused by 
faulty construction of the blocks. Consul Heath adds that the more he 
looks into the matter the more he is convinced of the value of this 
mortar as an economical substitute for all the high-priced hydraulic 
cements now used, and might well be adopted in other countries besides 
Italy. 








{Concluded from page 43. | 
Modern Ventilation. 
<eabeeliaiaiicess 

The light which I have found to answer best is the vertical flame 
system of William Sugg. This adopts burners of steatite, that extra- 
ordinary material which, soft as meerschaum naturally, attains a 
maximum hardness when heated to the melting point of cast iron. It 
is non-conducting and practically everlasting, non-corrodible and un- 
alterable in dimensions by heat or cold. A cluster of such burners up 
to the required greatest power are placed immediately below the mouth 
of an extracting shaft, communicating direct with the open air, either 
perpendicularly or horizontally. You will probably, and naturally, 
think that a flame burning vertically close to the ceiling wastes the 
greater part of its light upon the cornice of the room, but it is not so. 
The experiments made by Mr. Dibdin, chemist to the London County 
Council, and who is fast attaining the rank of one of the first scientists 
of the day, prove this conclusively. He found, and stated before the 
Society of Arts, that the angle of 45° to the vertical of the flame under 
test gave the greatest result in light. In the ingenious ventilating light 
of which I speak, the downward rays at that angle cover the outer area, 
whilst the upward angle rays are returned to the spot immediately be- 
low the light by an enamelled iron reflector. Thus a result in light of 
great brilliancy and economy is obtained. The heat of combustion, 
being enormous immediately over the flame, ascends through the aper- 
ture provided, and travels along the shaft. Now this shaft is the sub- 
ject of a further patented invention, and is lined throughout with a 
material known as asbestos felt. This absolutely prevents any con 
densation (which occurs when the products touch the bare tube, and 
which is not at all prevented by covering the outside of the tube) and 
not only so, but utilizes the great principle in ventilating, viz.: the con- 
servation of heat. Not only is the outer case kept cool, but the inside 
is kept hot, and whether the shaft is horizontal or vertical, the heat is 
sustained with little loss through its length. At a suitable point com 
munication is restored between the inner hot shaft and a tertiary flue or 
casing, which opens into the room round the ventilating light, and with 
the impetus gathered from its travels (for you will remember it is not 
losing heat) the inner cone of hot air rushes out, causing an aspiration 
in the outer air tube equal to the action of a gale of wind at a happy 
angle upon an open tube. Thus, by aspiration and expansion, the air 
is drawn from the room in quantities controllable by simply turning a 
tap, and the output varied from 15,000 cubic feet per hour to 300,000, 
fora foot of gasin such an apparatus as I Lave described will extract 
nearly 3,000 times its own volume of air. 

The question of ‘‘ back draught” or ‘‘«dlown draught” is one which 
will occur to many of you, and it is au important one. We can stop a 
blow-down with a cowl, but what cowl will stop air from passing 
down it if sucked into the room by some force greater than the wind’s 
action on the cowl? If a fire is burning at the foot of a tall chimney, 
the outlet of which is higher than the cowl, how can we prevent the fire 
from drawing its air supply from this convenient, cowl-protected inlet 
in the roof? AsI have said before, no cowl of itself may stop it. But 
in the ventilating light scheme the difficulty is surmounted by the in- 
sertion in the cowl of a disc of talc or similar material, which is per- 
fectly flat, and rests upon the end of the shaft, which, being carefully 
and squarely cut to meet it, makes a sound joint, air-tight against any 
external air. The disc is threaded on a central pin, and is attached in 
no other manner, nor can it become rigid in any way. Now the theory 
of this valve is bound up with that of the non conducting lining ; each 
is to some extent imperfect without the other, but together they utilize 
that power which has, I think, never before been brought to bear on 











ventilating lights, This is the ‘conservation of heat” already men- 
tioned. You are awareor the rule which makes hot air ascend—it is 
simply pushed up by the weight of cooler air descending, and the 
impulsive force of heated air is according to the degree to which it 
varies from air at normal temperature. We will instance a column of 
air one foot square by twenty feet high. This weighs about 1.6144 lbs. 
W hat keeps this volume of air from rising will be the fact that neighbor- 
ing columns of air the same dimensions are at the same temperature. 
We will consider such a column as being contained by a non-conduct- 
ing shaft, twenty feet long by one foot square. This we will suppose to 
be subjected to heat, but before applying the heat, we close the top of 
the column with a flat plate of no weight, and on this place shot of 
known weights. When the heat is started the air in the column ex- 
pands, and at first the surplus contents flow out at the unclosed end. 
The hottest air rises up the shaft to the top under the plate, and a 
pressure is exerted upon the plate equal to the differences in weight be- 
tween the heated air in the column and a similarly sized column of un- 
heated air. If our column of heated air is at 480°, then we havedoubled 
its volume, halved its density, and obtained anupward pressure of half 
its weight, that being the difference between the heated column and an 
imaginary cool column. So, if the plate we speak of is weighted to.7 of 
a pound, still the upward force will lift it, and nota bene, if a down 
draught passes upon the plate to any extent less than the upward 
impulse, the plate will still be lifted up and the exit take piace in spite 
of down draught. This place is represented in our ventilating schemes 
by the exit valve, the disc. We will suppose an external compression 
of the atmosphere to exist which holds this disc-valve tightly on its seat, 
then the heated products from the ventilating light fill the tube right up 
to the valve, and, losing very little heat by the absorption of the shaft, 
continue to get hotter until the upward pressure exceeds that of the 
down pressure, forces it back and makes exit. Should the down pres- 
sure be severe, as long as it does not exceed the .8 or .9 per square foot, 
the eonservation of heat (soon reaching 400° or 500°) will cause an exit 
to be forced. Thus a down pull on a ventilating outlet may be over- 
come, and with these inventions ventilating exits may be made in places 
which have been impracticable hitherto. But we have another assist- 
ant in this matter. The exit valve spoken of is placed in one of the 
powerful Sugg cowls before mentioned, so that not only does the light 
cause extraction, but the cowl does its work when no light is going. 
Its work is such that the mere passing of a wind across it will cause ex- 
traction and keep the valve balanced in the current until a cessation in 
the upward current, and the consequent threatening of a down draught, 
will restore it toits seat. But you will say with reason that such a cowl 
extractor with a heavy wind will cause undue ventilation. By a simple 
mechanical arrangement the exit valveis in exposed situatious made to 
act asa regulator, which allows free outlet solong as the fixed output is 
not exceeded, but, under a violent extraction, closes the orifice in pro- 
portion to the increased suction, keeping the output regular and un- 
altered. For about two years some of these have been in work, and 
have never failed, nor can any trace of wear or disorder be perceived ; 
apparently they are good as ever, although exposed to the full heat of 
ventilating lights (in one case within three feet of the flames). 

As regards the efficiency of this system of gas ventilation, I examined 
recently an installation at the Grosvenor Museum, Chester, whence un- 
ventilated lights had been removed. In this case the committee, 
sitting under the presidency of the Duke of Westminster and the chair- 
manship of Sir Horatio Lloyd, had carried out extended experiments in 
the rooms of the Technical Education Department, and authorized the 
honorary Secretary, Mr. J. R. Griffiths, of Chester, to give a certificate 
to the effect that the temperature of the rooms did not rise 1°, with the 
rooms full{fof students and after hours of work. The lighting was 
characterized as perfect. 

The question of air inlets must be answered; but I should hesitate to 
advocate the arrangement of a greater area of inlet than outlet, unless 
circumstances precluded the ample distribution of the inlet orifices. 

There appears to be no one of our conditions with which ventilation 
bv gas lighting does not comply if carried out as I have described. It 
is cheap if put in wnen the building is going up, the light itself being 
the only item of cost worth considering. It can be fixed almost any- 
where and can be made to work well. At one stroke the lighting and 
ventilation are accomplished and you have the best of both. There is no 
advantage claimed for electricity which is not possessed by gas so used— 
cleanliness, coolness and efficiency—and comparison does not exist 
upon point of cost. Every small house could be fitted whilst building 
with the shafting, leaving the tenant to select his light, and this he 
could buy at as little cost as a gasalier. Finished houses can be ventil- 
ated without pulling them to pieces, and the parts of the system which 
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would be considered fixtures and unremovable are the cheapest parts of 
the installation. The light may be in powers from 16, to 2,000 candles, 
and will last for years. There is no danger in their use, and gas ex- 
plosions from sliding and other imperfect chandeliers are abolished. 
You only pay for gas (less than you would for a less scientific system), 
and you get ventilation into the bargain. You have an ever-ready me- 
chanical force, which will at any time educt vitiated air from the room 
by the simple means of a lighted match and a turned tap. 





The Clark Process of Manufacturing Water Gas. 

On the 5th inst., U. S. Letters Patent were granted to Mr. Walton 
Clark, of Philadelphia, Pa., for an improvement in the method of man 
ufacturing water gas, and the inventor assigned the same to the United 
Gas Improvement Company. Using the words of the specification : 

My invention relates to the process of manufacturing water gas or 
mixtures of water gas with coal or other gases, and has for its object to 
render the preliminary blowing up of the charge of fuel in the genera- 
tor to a state of incandescence prior to the admission of the steam more 
rapid and economical. 

Heretofore the general practice has been to cause the air blast to tra- 
verse the charge of fuel in one direction, and where the charge was of 
considerable depth, as it must be for efficient use in producing water gas, 
the carbonic acid gas produced in the part of the charge where the air 
first enters it was largely reduced to carbonic oxide in passing through 
the deep fuel bed with the result of an incomplete combustion. This has 
attracted attention of gas engineers and it has been sought to avoid it by 
building comparatively shallow beds of fuel in two connected genera- 
tors, blowing them up independently, and then causing the steam to 
pass down through one bed of fuel and up through the other. There, 
are, however, drawbacks to this method which have prevented its gen- 
eral adoption. I have discovered that a very complete combustion and 






































rapid ignition can be attained with deep charges of fuel by causing the 
air used in heating up the generator to enter at or about the center of the 
charge and pass in opposite directions through the upper and lower por- 
tion of the charge, respectively, the products of combustion issuing from 
the generator through exit passages provided at its top and hottom, or 
the obviously equivalent method may be pursued, which consists in 
causing the air to enter the generator at the top and bottom thereof and 
pass down through the upper part of the charge and upward through 
the lower part thereof to a substantially central zone, where the pro- 
ducts of combustion are drawn off. The charge being thus ignited by 
causing the air to pass in opposite directions through the upper and 
lower parts thereof, the water gas is generated in the usual way, the air 
being shut off and the steam passed through the whole mass of the 
highly ignited charge in one direction. It is obvious that the air used in 
heating up the generator may be made to pass through it either by some 
form of blower connected with the inlets or some form of exhauster 
connected with the outlets for the products of combustion. 

In the accompanying drawings I have illustrated a generator especial- 
ly adapted for carrying out my improved process, Fig. 1 being a ceutral 
sectional elevation, Fig. 2 a cross section at 2x of Fig. 1, and Fig. 3 
showing the alternative mode of using my process, 








A is the generator, B the grate supporting the charge, and C and 
C’ pipes serving either the purpose of air pipes or of exit passages for 
gases. 

D isa ring of pipe shown as connected with a conduit H and having 
branches £ leading to the inside of the generator at or about the plane 
which would pass through the center of a full charge of fuel. These 
pipes, like CC’, can be used either as air pipes or as gas exit passages. 

F indicates the charge of fuel, and G is a steam pipe. 

In Fig. 1 I have indicated by the arrows the entrance of the air 
through pipes E, its passage upward and downward through the charge, 
and the escape of the products of combustion through pipes CC’, and in 
Fig. 5 the opposite course is indicated, the air entering through pipes C 
C’ and passing upward and downward through the charge, the gases es- 
caping through pipes / at the central zone. In both cases when the 


should be closed and the steam introduced at the top or bottom of the 
charge and forced through its whole depth, the resulting water gas be- 
ing drawn off as through pipes C or C’. 








The Fiesse Gas Producer. 
oe 

U. S. Letters Patent, No. 466,603, were granted on the 5th inst., to 
Mr. Charles Fiesse, of this city, for improvements in gas producers. In 
describing his invention, Mr. Fiesse says : 

In the drawings, Figure 1 shows a longitudinal section of an improved 
form of blower and compressor for use in connection with my inven- 
tion. Fig. 2 shows a longitudinal section of the gas producing appara- 
tus proper. Fig. 3 is a detail view of a special attachment to the blower. 
Fig. 4 is an end view and partial section of the gas producer. Fig. 5 is 
a detail view. 

The object of my invention is to produce a fuel gas composed, mainly, 
of hydrogen and carbonic oxide and also to separate the former from 
the latter as far as possible. The main fuel supply may be either atom- 
ized oil or pulverized coal dust alone or mixed with a suitable percen- 
tage of pulverized charcoal or coke which has absorbed or is loaded with 
any suitable hydrocarbon, such as Lima oil, fue] oil, naphtha, etc., 
sprinkled or poured over the charcoal or coke before or after pulveriza- 
tion. To the extent of the contemplated use of the former fuel, this in- 
vention may be regarded as an improvement on that described in Patent 
No. 433,336, granted to me July 29, 1890. 

The apparatus herein described consists of a furnace F, of any suit- 
able materials and desired shape, preferably in the form of the cylinder 
E’, incased by a metallic shell, surrounded itself by a second metallic 
shell E, leaving a suitable space e between, forming an air chamber or 
jacket to warm, by the radiation of the fuel chamber, the air entering 
through suitable openings e’. In the bottom of the furnace is the grate 
D, bearing a mass of balls of compressed coal dust, charcoal, or coke C. 
Beneath this grate a supply of finely pulverized fuel is brought in 
through the pipe A by a stream of air from any suitable blower, though 
the form shown in Fig. 1 is preferred. Across this space below the 
grate extend two pipes B, formed of some proper porous material. 
Steam is supplied to these pipes B by suitable feed pipes b. Pieces H 
and H’ cover the ends of the cylinders Hand E’ and serve to support 
the same. 

h’ is an opening containing isinglass, through which the condition of 
the bed of fuel C may be inspected, and h” is an opening through which 
said fuel may be replenished. A suitable door (not shown) is also pro- 
vided in the piece H’ for taking away the ashes. Over the furnaces is 
a species of vessel S, having a perforated bottom containing a collection 
of broken stone or clay and oxide of iron or other suitable substances 
S’, which may serve as a strainer and a purifier for the gases passing 
through. Through the opening s this supply may be renewed for 
cleaning. The grated bottom of this vessel is shown in Fig. 4 in sec- 
tion. 

The sheet iron shell of the cylinder E’ is continued up around the pot 
S and onward in the shape of a pipe EZ’, as shown. Outer cylinder E is 
similarly continued in the shape of an outer pipe E. The space e be- 
tween these shells and pipes is an air space, into which air enters at the 
bottum, as indicated by the arrows, Fig. 2. Inside the pipe EZ’ is placed 
a third pipe of porous material M, leaving space G between the pipe EZ 
and that M. Gases collecting in this space, as well as the heated air in 
the space e, can be drawn off by means of suitable exhausters and blow- 
ers (not shown) fixed to the pipe e’’ and to pipe g. 





The blower and compressor illustrated in Fig. 1 consists of the cast- 
ings Y and Z and the cone X, bolted together and supported on stand- 
ards X” and Z’ and containing the revolving fans W and helical thread 


charge is sufficiently well ignited the conduit leading from the pipes E 
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p. The shaft wu revolves in bearings Y and Q’, and the fans W are 
seyed thereon. It also carries the two cylinders O and O’, provided 
with small friction rollers (not shown) on their edge, and the helical 
thread P, fixed between said cylinders. The inner cone R, carrying the 
small blades r, may be fastened to the cylinder O and revolve therewith, 
or it may be separated from it and rigidly connected to the casing X by 
studs R’, as indicated in dotted lines, Fig. 1. 

The casing Y has its front closed for the greater portion of its cireum- 
ference by the face plate 7, thus forming a water space Y’, into which 
yater is introduced by a pipe y’ for cooling the face plate 7, and from 
which it passes out by the pipe y. The face plate 7 is preferably made 
of some polished material that forms a good bearing, such as brass or 
Babbitt metal. Two rings ¢ ¢, fixed onthe rear edge of the cylinders O 
and O’, and provided with grooves V-shaped, as shown, filled with a 
suitable mixture—such as tallow and plumbago—for lubricating pur- 
poses, run smoothly on the corresponding V-shaped bearings on the face 
plate 7, and so aminimumof friction is secured. Theair or aminimum 
of air and pulverized fuel is admitted through the opening w. The pas- 
sageway w’ extends from the fan casing through the casing Y and 
through a suitable opening on the face plate 7’ between the cylinders O 
and O’, bearing the helical thread P, and at last between the cones X 
and R, where the air is compressed. From thence the pipe N leads the 
compressed air into pipe A, which feeds into the furnace, as before de- 
scribed. The pulverized fuel is mixed with the air supplied to the blower 
by any suitable feeder. 

A modification of the apparatus by which oil may be atomized and fed 
into the furnace is shown in Fig. 3. The tank JZ has an opening L’, 
through which it can partly be filled with oil, as shown. The float J 
acts as a piston to force the oil out through pipe J’ when the pressure of 
compressed air transmitted through pipe K and controlled by valve k is 
brought upon the upper side of said float after the valve n has been 
closed. The valve” in the pipe extension N’ being closed, the air 
passes through the pipes Z’’, atomizing the oil forced through the pipe 
I, which is provided with an atomizer of any convenient form within 
the pipe J’, forcing it into the furnace under the grate D with a mini- 
mum of compressed air in the form of oil vapor through the flaring ex- 
tension J’ of the pipe J’. 

The operation of my invention is as follows: The bed of coal dust 
balls, charcoal, or coke on the grate D is blown up toa state of incan- 
descence by a forced draft. This may be derived from the blower 
(shown in Fig. 1) by closing the valve & and all the valves in the pipes 
E’ and leaving the valve n open. The airis then driven out through 
the cone X into the pipe N. Jis the screw joint by which extension 

















N’, is attached to pppe N. After thefuel issufficiently incandescent the 
pulverized fuel is fed into the supply pipe w of the blower and into the 
furnace with the compressed air blast through A. Entering into the 
furnace the compressed air blast, loaded with pulverized fuel, diffuses 
itself all around the outlet, thus avoiding any destructive effects of the 
blast, and is ignited. The pulverized fuel burns out very fast in pro- 
ducing carbonic acid. By rising up through the bed of glowing fuel in 
the upper partof the furnace the carbonic acid takes up another atom of 
carbon, which converts it into carbonic oxide. 

After a run of about five minutes the blower is stopped. Then the 
steam is introduced into the porous cylinders B by means of the pipe b. 
The radiation of the heat in the lower part of the furnace having highly 
heated the porous cylinders B, it follows that said steam is readily super- 
heated and passes through the pores of the pipes B nearly dissociated, 
according to the laws of ‘‘ dissociation.” In rising through the bed of 
glowing fuel the oxygen of the steam will combine with the carbon of 





the fuel, because of the high temperature and volatilization of the car- 
bon in the furnace. Carbonic oxide will thus be produced and the hy- 
drogen of the steam liberated. The transformation of the carbonic acid 
into carbonic oxide and the decomposition of steam to form carbonic ox- 
ide and hydrogen, said transformation and decomposition taking place 
in alternate runs of about five minutes each, the furnace being fed with 
pulverized fuel or atomized oil in the first run and with steam in the fol- 
lowing run, wil] give off a great and even flow of gases, in which the 
nitrogen of the air, the only non-combustible element, will amount to 
less than 35 per cent. of the whole product. 





























The heated air passing up through the spaceecan be drawn off 
through pipe e”’ by a suilable exhauster and used for heating pur- 
poses, or as a hot blast to aid in the combustion of the gases generated 
by my apparatus. The gases generated by the various reactions in the 
furnace pass up through the pipe M. This pipe being porous, the hydro- 
gen pases more freely through its pores than the heavier gases by rea- 
son of its feeble density and of the great molecular activity resulting 
from the high temperature of the gases, since I know that endosmosis is 
a consequence of the molecular movement, and that each gas is im- 
pelled by its own peculiar molecular force, which, in hydrogen, is 
greater than any other gas, and by the exhausting action of a suitable 
exhauster and blower fixed to pipe g. The gases collected in the annu- 
lar space G, Fig. 2, have, therefore, a higher percentage of hydrogen 
than those remaining in the pipe M and can be drawn off through pipe 
g and burned or stored separately from the gases delivered by pipe M. 
The heavier gases pass on through a metallic extension of the pipe M 
(not shown), and may be burned in any suitable apparatus or stored up 
for future use. 

It should be understood that when the separation of the hydrogen 
from the carbonic oxide is not required the porous pipe M shall be re- 
moved and the various changes in the shape of the various parts of my 
invention may be made without departing from the spirit thereof so 
long as the relative arrangement of parts is preserved and pulverized 
fuel or atomized oil used. 

Forms of blower and compressor other than that illustrated may be 


used, and various kinds of porous material employed to form the ele- 
ments which should have a porous construction, as described. 

The proportion and composition of the liquid to load charcoal or coke 
may be changed, and either pulverized coal or other pulverized fuel may 
be mixed with pulverized charcoal or coke, or vaporized or sprayed oil 
may be used, as provided for. 








Current Fallacies Concerning Portland Cement. 
uvsiaieiiees 

We repeatedly endeavored, saysithe Engineer, as will be seen on con- 
sulting our back numbers of to keep our readers well informed concerning 
the results that have been deduced from time to time from researches 
conducted by technologists of proved ability upon Portland cement, 
and to perform the no less necessary task of scotching, and, if possible, 
exterminating those mischievous fallacies which have arisen concerning 
the same material, from misapprehension on the part of a conscientious 
experimenter, or from semi-unconscious bias of one with less power of 
mental and moral discrimination, with, we will venture to affirm, a 
measure of success sufficient to warrant a renewal of our efforts upon 
adequate occasion, Although thoroughly convinced that the intelli- 
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gence of the main body of engineers will ultimately enable them to 
choose between accurate conclusions based upon experiment properly 
devised and executed, and inaccurate though often authoritative asser- 
tions resting upon clumsy or dilettante experiment, or upon mere 
opinion, be it never so imposing, yet we should be failing in our duty, 
says our authority, were we to hesitate to guide that intelligence and to 
hasten the dissemination of sound views upon a subject the importance 
of which is conceded by all. The three papers dealing with Portland 
cement recently read before the Institution of Civil Engineers afford 
sufficient indication that many important points in the manufacture, 
testing and use of this material are sofar from being perfectly clear, 
even to those generally supposed to be well acquainted with the matter, 
that their debate and elucidation are not only in themselves desirable 
from a polemical point of view, but are of urgent necessity for the 
information of the practicing engineer who is less directly concerned 
with the determination of questions of principle than with the settle- 
ment of the working limitations of a substance which he may be called 
upon to use, or may already be in the habit of using for structures 
upon the permanence of which his future reputation and career may 
largely depend. Such being the case, we will review and refute the 
most persistent and dangerous of those fallacies which appear still to 
possess a certain vogue. 

It is somewhat distressing, but by no means surprising, to find that the 
dispute, more ancient than venerable, between engineers who demand 
a cement of high strength, and those who as sedulously reject cement of 
this character, or as they have been epigrammatically, if inaccurately, 
termed ‘‘over-liming engineers and engineers,” is still raging, and 
seems to bein no immediate danger of extinction. The reason for this 
astonishing ‘vitality may be safely assigned to the circumstance that 
both parties having based their arguments upon premises which are not 
only erroneous but even incompatible in error, their agreement cannot 
conceivably occur. Those who look tothe strength of cement as its 
most importaut property are misled by analogy—fruitful source of 
blunder—with other structural materials of less complex kind ; and yet 
we scarcely think that they would use an agglomerate of Rupert’s 
drops as a substitute for the much softer glass commonly inserted as 
basement lights in street paving. Those who, knowing that some strong 
cement is unsound, and finding that the cement offered them is strong, 
conclude that it is unsound, are guilty of as gross a fallacy as was ever 
pilloried as a mnemotic syllogism in a text-book on logic. Itis the 
former school that has imposed upon the manufacturer conditions 
which can only be complied with at the risk of producing an overlimed 
cement, provided the present somewhat lax methods of manufacture be 
retained—a laxity for which the low prices now current are partially re- 
sponsible. It is the latter which has stood in the way of improvement, 
by failing to demand from cement makers as good a material as may 
be legitimately required, and is easily produced by the exercise of due 
care and skill. Both have called in the aid of the chemist, and after 
having cbtained from him the figures of his analysis, have proceeded to 
pronounce upon the quality of the sample analyzed with their pet pre 
possession as sole guide. Had they been wise enough to ask for his 
opinion based upon these figures—always assuming that he possessed a 
special and intimate knowledge of the technology of cement—their invo- 
cation of his aid would have been more to the point 

How completely impossible it is for any but those who have received 
a thorough chemical training, have subsequently acquired complete 
familiarity with all that has been done towards putting the chemistry of 
cament upon a sound basis, and have superadded thereto that experi- 
ence which is only to be bought by close and daily contact with the 
chemical problems arising from the manufacturing difficulties of the 
cement maker, to speak with authority upon any question of the kind 
indicated above, may be realized when it is stated that the percentage of 
lime alone gives absolutely nocertain criterion of the quality of cement ; 
that even the possibility of the cement being sound or otherwise can 
Only be judged by a consideration of the whole of the constitu- 
ents other than lime, as well as of the lime itself ; and that the opinion 
thus reached can only be of solid value when due regard has been paid 
to the results of a complete series of mechanical tests. Engineers who 
are uneasy when the percentage of lime in a sample of cement is 
greater than 55 per cent., and those who consider themselves enterpris- 
ing when they obtain one with 62 per cent., may alike profit by the re- 
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it would be ludicrous were it not mischievous ; ludicrous because it has 
been advanced in ignorance or contempt of the inexpungable researches 
of Le Chatelier, and mischievous because it is possible that it may de. 
ceive the unwary, even to the extent of leading them to chase an ignis 
fatuus more than commonly illusive. Any attempt to confuse the 
point at issue by reference to slag cements, or, indeed, to any cementi. 
tious material, other than Portland cement, which may contain such q 
percentage, must either proceed from lack of chemical knowledge, oy 
be deliberately disingenuous. Cements of which slag cement may be 
taken as a type differ wholly in constitution from true Portland cement. 
consisting as they do of mixtures of acid silicates of highly active char. 
acter with slacked lime, while Portland cement consists essentially of 
tri-calcium silicate, together with tri-calcium aluminate, both absolutely 
anhydrous until the moment of setting. 

Closely associated with the erroneous ideas which we have endeay. 
ored to dispel in the foregoing portion of this article is the notion that 
the whole, or at least a considerable portion, of the lime in Portland 
cement is in the free state. This heresy is commonly defended on the 
ground that a considerable percentage of free lime is reported as exist- 
ing in cement in some analyses, and upon the observation that the 
water in tanks in which briquettes of cement to be tested are kept is 
strongly alkaline, and a white scum of lime will appear upon the sur. 
face of the water, and sometimes upon the briquettes themselves. The 
occurrence of similar white incrustations upon concrete blocks gives 
countenance to the same superstition. Each of these errors is due to 
ignorance of the chemistry of cement, and to that alone. 

The return of such.and such a percentage of free lime in the analysis 
of normal Portland cement arises from the analyst making that return, 
though possibly skilled in other branches of analysis, being engagingly 
unsophisticated as far as that of cement is concerned. His probable 
line of reasoning may be stated thus :—‘‘I am required todetermine the 
percentage of free lime in this sample of Portland cement ; if 1 extracta 
weighed quantity repeatedly with boiled-out water in an atmosphere 
free from carbonic acid, or preferably with sugar solution, seeing that 
lime is more soluble in that menstrum, and determine the lime thus re- 
moved, I shall have done all that is requisite,” the worthy man being 
unacquainted with the elementary fact that the true cementitious coun- 
pounds present in Portland cement are decomposed by water or a solu- 
tiox of sugar, lime going into solution as calcium hydrate. The belief 
of the unskilled observer that because lime is present in the water with 
which cement briquettes have been in contact, and appears—as car- 
bonate, it is true, but such fine distinctions are not for him—on the sur- 
face of the water and upon briquettes and concrete, it must, therefore, 
be present in cement in the dry state, arises from his ignorance of the 
fact that the reactions which constitute the setting of Portland cement 
are attended by the production of a certain quantity of calcium 
hydrate—slaked lime—which gives rise to the phenomena whence his 
deductions are drawn ; his observations are correct, but his conclusions 
faulty. It should be once for all grasped that Portland cement of per- 
fect quality contains no free lime; Portland cement of good ordinary 
quality contains but a trifling quantity of free lime, probably not more 
than 1 per cent.; no method exists by which the amount of free lime in 
Portland cement may be estimated. 

We have stated some or all of these truisms before, but, from the as- 
tonishing nonsense that has been letely spoken and written upon this 
subject, reiteration, even ad nauseam, is evidently necessary. It is 
true that a method has recently been devised and described in these 
columns—namely, the Deval hot test—for detecting free lime and un- 
soundness generally in Portland cement; but it is a purely mechanical 
process, and although of inestimable value to the cement tester and 
user, as indicated by its daily iacreasing adoption, and the excellent 
work that has already been done by its means, it does not pretend to 
accomplish that which analysis has hitherto failed to achieve. 

No list of fallacies concerning Portland cement would be complete 
without that hoary imposter, the magnesia bogie. We almost hoped 
that we had succeeded in disposing of this astrai body, but it appears to 
have revived in Germany, and been recently ‘‘ precipitated” with some 
violence in an august assembly near home, damaging a good many rep- 
utations of established decorum in its fal'!. It is a humiliating necessily 
to be compelled to point out that the magnesia in Portland cement is 
one thing, and the ‘‘ magnesia” precipitated from sea water by contact 
Here, again, the whole of the 


in composition with less than 55 per cent. which shall be thoroughly | confusion has arisen from chemical ignorance. Ignorance of chemistry 
unsound, and one with 65 per cent. which shall be sound and unex- | in an engineer is no crime, but it is a misfortune that should lead him 


ceptionable in every respect. 


| to adopt, when approaching what is, after all, a purely chemical ques- 


As for the theory which ‘has lately been mooted, that a Portland | tion, an attitude of less complete ‘‘ cocksurety” than is sometimes, wé 


cement of ideal composition should contain about 50 per cent. of lime, 


regret to say, assumed. 
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The magnesia in good, normal Portland cement of English make 
forms but a trifling percentage of the whole, and is thoroughly inocu- 
ous. This point we have dealt with at length some time since, and we 
cannot spare space to recapitulate our facts and arguments. The ques- 
tion is settled, and may be dismissed forthwith. Magnesia precipitated 
by Portland cement from sea water is a different body altogether. In 
the first place it is not magnesia, MgO, but magnesium hydrate, Mg 
OH):, and nothing but an irrational dislike of exact terms, merely on 
account of their possessing an unfamiliar sound, can account for the 
loose habit of conferring upon it a name already appropriated. If this 
difference of nomenclature could once be fully comprehended by the 
sufferers from one form or another of what we once ventured to name 
‘‘the magnesia scare,” the distressing symptoms still so prevalent would 
abate, and return to comparative sanity speedily ensue. Having thus 
decided upon our terms, the discussion of the question is much simpli- 
fied. When Portland cement present in concrete is brought into con- 
tact with sea water which contains considerable quantities of magnesium 
salts, a reaction between them takes place; the first effect of which, 
probably, is that the calcium hydrate, formed, as mentioned above, on 
the setting of the cement, precipitates magnesium hydrate from the sea 
water, the lime it contains simultaneously being converted into the 
corresponding calcium salts, and removed from the cement in solution. 
Should the access of the sea water to the cement continue, either on ac- 
count of undue permeability of the concrete, or the presence of fissures 
or flaws, the hydrated silicates and aluminates of calcium constituting 
the essential part of Poriland cement will be similarly attacked, and the 
reaction will proceed until the cement qua cement no longer exists. 
The magnesium hydrate mixed with other decomposition products 
which appears where this reaction is occurring—in a word, the white 
deposits and incrustations of so-called ‘‘ magnesia”—is only an effect of 
the mischief that has been done, and in no sense its cause. 

Fallacies less widespread and harmful than those we have cited exist 
in plenty, but, although fully alive to their pernicious prevalence, we 
do not propose to deal with them at the present time, lest the import- 
ance of those we have specifically attacked should be lost sight of in the 
crowd of petty offenders. We shall be content if we have succeeded in 
bringing any one of the bigger rogues to book. 








Historical Sketch of Coal Mines and Mining Operations in 
Allegheny, Pa. 
saiiongaiititabie 

Mr. Selwyn M. Taylor, M. E., in the ‘‘ Reports of Inspectors of Mines 
of Pennsylvania, 1890,” says that portion of Allegheny county lying 
south of the Ohioand Allegheny Rivers is practically one coal field of the 
Pittsburgh bed. That part of the county lying north of the rivers is too 
low, or rather the rise of the measures to the north has carried the coal 
out of the hills. That part of the county, however, as well as the south- 
ern part, is solidly underlaid by the ‘‘ Freeport bed,” which, on the fail- 
ure of the gas supply, may become an important feature of the coal pro- 
duction of the county in the near future. 

That part of Allegheny county between the Allegheny river on the 
north and the Monongahela and Youghiogheny rivers on thesouth and 
east, originally hada coal area equal toabout one-fourth of its entire 
extent, the larger part of which has been mined. This field, or portion 
of the field, consisted principally of small bodies of coal lying high in 
the hills with an overlying strata seldom more than 100 feet in thickness 
and averaging perhaps 60 feet. A number of these detached bodies lay 
in what is now the city of Pittsburgh ; those in the city limits, however, 
are nearly all exhausted. 

The principal operations in the field north of the Pennsylvania Rail- 
road have been those of the New York and Cleveland Gas Coal Com- 
pany. The territory through which its operations extend has been quite 
a large one, and the systematic manner in which its coal has been mined 
has been remarkable as compared with othef operations under similar 
conditions, That part of this field lying between the Pennsylvania Rail- 
road on the north and the Monongahela river on the south, was quite a 
small one, and has been practically all mined out by two companies ; 
W.H. Brown & Co., from the river front, and one mine on the Penn- 
sylvania Railroad, near Wilmerdingstation. 

That part of Allegheny county south of the Ohio river and north of 
the Pittsburgh, Cincinnati, Chicago, and St. Louis Railroad has from 
one-third to one-half of its area underlaid with the Pittsburgh coal bed. 

The principal operations in this field are from the Montour’s Run 
Railroad mines, and two or three mines on the Pittsburgh, Cincinnati, 
Chicago, and St. Louis Railroad. This coalalso lies high in the hills with 


has heretofore been mined comprising but a small portion of the 
whole. 

That part of the county lying between the Monongahela and Yough- 
iogheny rivers was almost entirely underland with coal, about one-third 
of which has been mined. This field generally lies from 100 to 200 feet 
above the river, but the hills rising abruptly back from the river, havé 
given it a thick over-lying strata. This field is at present the seat of the 
principal operations of W. H. Brown’s Sons, Horner & Roberts, and 
a number of small operators shipping their coal by river, and of 
the properties of W. L. Scott, from which shipments are made by 
rail. 

This field has been, and will probably continue to be, one of the most 
valuable in the district owing to its natural advantages both for mining 
and shipping of coal. 

The remaining part of the county lying south of the Monongahela 
river and P., C., C. & St. L. Railroad, which comprises one-half of the 
county, is underlaid with the Pittsburgh bed of coal, substantially 
throughout its entire area, with outcroppings on river and railroad of 
nearly 100 miles. This field has its outcrop always at asufficient height 
above the river and railroad to make it convenient for operating. 

The mining and shipping of coal has always been divided into two 
methods—that of shipping by rail, and that by river, but the river oper- 
ations are by far the elder, as they date back some 60 or 70 years. 

The mines on the river are classed in what is known as “first,” ‘‘sec- 
ond” and: ‘‘ third” pools—that is, all lying below Lock No. 2 on the 
Monongahela river are in the first pool, and those above, and on that 
part of the Youghiogheny that is navigable, as the second pool, and all 
lying between Locks Nos. 3 and 4, the third pool. The front hills, as 
they are usually termed, meaning those adjacent to the river, are very 
high and bluff, the coal outcropping near the tops of them. In these 
hills the first mining operations were conducted, and, indeed, it is only 
within the present decade that the operations have been extended into 
tne second range of hills. 

Mines in the first pool now in operation are those of Keeling, Walton, 
Castle Shannon, Hay’s Estate, Rishers, and Munhall’s. Nearly all of 
these mines are old ones, and their operations are being conducted at 
from 2 to 4 miles from the river front, the coal being hauled either by 
locomotive or wire rope. These mines still have a large and almost un- 
limited field of coal back of them, and they will be enabled to continue 
in operation for many years to come. 

The mines in the second pool on the west side of the Monongahela 
river have not nearly the quantity of coal back of them that those in 
the first pool have; many of them are already worked out, their field of 
coal being cut off by the ‘‘ creek outcroppings,” a short distance back 
from the river. 

The mines which are known as railroad mines are mostly located on 
the P., C., C. & St. L. R. R., several are on the Wheeling division of 
the B. & O. R. R., the New York and Cleveland Coal Company’s in the 
Allegheny Valley, Pennsylvania and Montour Run Railroads, and W. 
L. Scott’s mines on the P., McK. & Y. and the P., C. & Y. R. R.’s. 
Nearly all of these mines, with the exception of those located on the P. 
R. R., and Allegheny Valley Railroads, have an unlimited coal area to 
draw from. 

Of the early mining operations in Allegheny county but little of good 
can be said, as the coal lies high in the hills with outcroppings on every 
side, natural drainage was almost always to be had, and the coal having 
to be hauled but a very short distance to the pit mouth, the need for sci- 
entific or economical mining was not felt. The sale of the coal always 
yielded a large profit, no matter how much it cost to mine it. During 
these early operations, disputes between the operator and miner in re- 


seldom any effort made to economize in any other direction. 

The mines were all worked on the single-entry system, and usually 
with only a single main entry, and air courses were even driven as far 
apart as possible, 300 or 400 yards sometimes intervening between them. 
No care was taken in the driving of rooms as to the width of the room 
or the thickness of the pillar. 

Entries were seldom driven straight, and the entry pillars were left as 
small as possible. Noone ever dreamed of making a “cut through” 
from one room to another, and ventilation in 90 per cent. of the mines 
was ‘‘ natural,” exclusively. 

The supply of timber to the miner was limited, through a false notion 
of economy, in consequence of which large bodies of coal were Icst in 
almost every mine, for the loss of 5 or 10 acres of coal that perhaps had 
cost the operator, when developed, from $600 to $800 per acre, did not 
trouble the superintendent or pit boss at all, and rather than put in a 





light overlying strata. This is practically yet a solid field, the coal that 


pump or a limestone drain, 10 or 15 acres of coal would be abandoned 
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forever, and the advice of a mining engineer was seldom asked, for the 
certainty that if the entries were driven far enough they would come to 
daylight was deemed sufficient. 

Firedamp was seldom met with and never in dangerous quantities, 
and if occasionally the mine boss would decide to drive an entry to hit a 
certain point or an air course, sometimes he would do it by ‘* sound,” 
(mostly bad) guessing, and sometimes he would call in a surveyor. 

Occasionally an operator, curious to know how much coal he had re- 
maining unmined, would employ a surveyor and have a map made, and 
such a map! Often the entries only would be shown and sometimes the 
rooms would be indicated by a straight dotted line at right angles with 
the entry with the distances indicated in rods ; and the mining out of 
other people's coal was the rule rather than the exception, for sometimes 
the coal from an entire tract would be taken without the owner's 
knowledge or consent. 

Accidents were frequent, not from machinery or explosive gas, but 
from falls of coal, etc., and from narrow entries. 

No business could have been more chaotic than that of mining coal 
in Allegheny county 20 years ago. The average output of the mines of 
the district was probably about 5,000 bushels a day for each mine, or about 
200 tons. There were required from 30 to 50 cents per ton for expenses, 
outside of that for mining, and yet the margin was large enough to 
make the business immensely profitable. 

It would be difficult to trace each step that has been taken towards 
improvement, but the greatest of them probably dates from the taking 
effect of the bituminous mine act of 1885, the operators being compelled 
by the provisions of that act to introduce some sort of ventilation into 
their mines; following this, the increased product consequent upon 
numbers of new mines being opened, and the increased competition 
where before there had been none, tended to set the operators to think- 
ing how their coal could be handled more economically outside of the 
cost of the actual mining, and wire rope haulage was rapidly intro- 
duced, until now few mines that have been worked for many years 
are operated without it. 

The ‘‘double-entry ” system came next; and what a hard task it was 
to persuade the operators and mine bosses that it was not going to be 
twice as expensive as the old single-entry air-course system was, with- 
out any advantages over it. But it was accomplished, and is now in 
almost universal use. Next came ‘‘fan ventilation,” and the scrupu- 
lous mining of every ton of coal that was contained in an acre. 

It was the prevailing idea among coal men that the average quantity 
of merchantable lump coal to the acre was 80,000 bushels. The writer 
well remembers an occasion when a number of reputable operators and 
superintendents testified that not more than 90,000 bushels to the acre 
could be taken out, which was very probably true at that time; but 
now in our best mines the yield per acre is from 110,000 to 116,000 bush- 
els, and in some cases as great as 120,000 bushels of lump coal over an 
inch and a half screen. In one year’s work, ina large mine, the writer 
estimated that not more than 1 per cent. of coal remained unmined—a 
result hardly obtainable in any other vein of coal in the world. 

The mining act of 1885 was certainly a great benefit to the operator 
as well as to the miner, as it started the weeding out of the old and ig- 
norant class that had ruled the mines for so many years. How much 
the operator of this district left to the mine boss ; for the operator, sel- 
dom having any knowledge of practical mining himself, he felt that the 
mine boss who had been in his employ for so many years, and had nev- 
er yet failed to get out the few thousands of bushels of coal that was ex- 
pected to be produced, knew all about it and must be, of course, a first- 
class mining man, no matter how grossly ignorant he seemed to be, but 
the ‘‘ certified mine boss system ” has to a certain extentdone away with 
this class and it has also led to reading, study, and inquiry by many of 
the miners who aspire to the position of mine boss or fire-boss and con- 
sequently to the general promulgation of mining information amongst 
the miners and others connected with the mining of coal. 

The present condition of the mines and mining in Allegheny County 
may be summed up as follows : , 

First. As to their sanitary condition, 15 years ago, perhaps 80 per cent. 
of them were very poorly ventilated, now 80 per cent. are well ventila- 
ted and the drainage has also been greatly improyed, and the Allegheny 
county mines, as regards the health and safety of the miners, are above 

he average. 

The principal cause of accidents is from falls of roof, no marked de- 
crease in such accidents is apparent ; this is a matter which now lies 
almost entirely with the miner himself, for the operator furnishes him 
with an unlimited supply of timber, but he does not use it. 

Second. As to the production of coal in large quantities by the mines, 
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either by river or rail, of these about half have wire rope haulage plants 
in operation, and coal is being produced and hauled in some cases sev- 
eral miles underground at from 5 to 25 cents per ton, exclusive of the 
price of mining, and it is often produced the cheapest where the longest 
haul is necessary, and haulage has been reduced to a minimum in prob- 
ably 50 per cent. of the mines, in many of the mines in thecounty, how- 
ever, it is crude and expensive. 

Third. Improvements in the mining of coal. While the system of 
entries has been exchanged from the single to the double, yet the old 
system of room and pillar which has always been in use in this district 
has undergone no change, nor has anyone attempted to make what 
might be called an improvement on it; the rooms are usually 21 feet 
wide and ribs 12 or 13 feet thick, the coal is all taken out, but what a 
fortune in timber is buried each year in our mines! Occasionally some 
person who has a mine in leased coal and has no conscience as to the 
quantity of coal that is destroyed, tries driving rooms with the road in 
the center, ‘‘ gobbing”’ both sides and burying the rib, this is not often 
done however. 

No reliable experiment has ever been tried, to the writer’s knowledge, 
to operate by any of the systems of Longwall, or to introduce any sys 
tem which would economize in the timber supplies that are now wasted. 

While the improvements noted have been the rule, yet there are quite 
a number of operators who are living and endeavoring to grow rich 
under the old order of things, and they will only reform when the heavy 
hand of the law compels them to use first-class appliances which will 
necessarily call for the employment of first-class men. 








The Field of Electricity. 
. ee 

Mr. F. 8. Terry, reviewing (in the Chicago Daily News) the progress 
of electricity for the past year, says that while electrical people can feel 
reasonably well satisfied with the progress of business during the last 
year, it has not been as great as was hoped for, nor as the earlier months 
gave promise of. This is largely due to the fact that during the last 
year electricity has not been used as much as heretofore in booming the 
growth of many of our Western towns. This, taken ia connection with 
the constantly increasing numbers of those who have come into the 
electrical field, thereby largely increasing competition and reducing 
profits, has aided to retard somewhat the growth of the business for the 
last year, and has made the results rather disappointing. 

Many of those who have gone into the business have been more or 
less irresponsible, and have labored under the additional difficulties of 
lack of business training and experience. I do not know of any line 
of business that demands these qualities to a greater extent than do the 
electrical industries. The fact that many of these people have ulti- 
mately failed has not had a stimulating effect, as the prices that they 
have established have remained in force. 

The phenomenal growth of incandescent lighting is an evidence, how 
ever, of its increasing popularity. It seems to me almost an established 
fact that in a few years incandescent lighting will be practically gen- 
eral, while the older forms of illumination will be things of the past. 
Just as candles and oil have been superseded by gas, so electricity will 
succeed gas. Water gas is more or less poisonous in its effects, while 
illuminating gas is more or less unhealthful, as the oxygen of the air is 
rapidly consumed. Besides this, the flame in time will blacken walls 
and decorations, while the actual amount of light returned is very ap- 
preciably less than that afforded by the electric lamp. 

These facts, perhaps, are not thoroughly appreciated by any save 
those who have been accustomed to gas, who have then used the elec- 
tric light and ultimately returned to gas. Those that pursue this course 
are positive grumblers at the inefficiency of gas light, while you will 
find them most enthusiastic over the electric light. 

The fact of the matter is that electricity costs but little more than or 
dinary gas, while there is no oxygen consumed, no blackening of walls 
and decorations, and the little key in the socket is always near at hand 
and light can be turned on at any time. Of course, without the use of 
matches the danger of fire is reduced toa minimum. With the increase 
of personal safety and the large amount of light returned in excess of 
gas, it seems to me almost incredible that the universal adoption of the 
incandescent lamp should be a matter of more than a few years. I be- 
lieve that gas will soon cease to be used as an illuminating agency, and 
be confined to fuel purposes exclusively. 

In fact, tosum up, there is every reason why electricity should be 
used, and no really plausible reason why it should not be. With the 
adoption of the electric light there is another possibility whieh promises 
to be almost as extensive in its use ds the ineandescent lamip. I refet 
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remember the large number of little fan motors that have been used in | 
almost every office during the last year or two. The same principle has | 
been applied to larger motors, some of which have been constructed for | 
1,000 horse power. In fact the range of these motors runs from that of | 
2100 horse power toa thousand. I predict that it will be but a few | 
years before you will see all the power in a number of large cities dis- | 
seminated from the central station, while the mills, machine shops and | 
factories will each be operated by an individual motor. | 

As demonstrated by results, it is impossible for electricity to grow in 
any one special direction unless in all. This fact you will find exempli- 
fied by the growth of such articles as are used in domestic electricity. 
By this I mean especially bells, batteries, annunciators, burglar alarms 
and kindred articles. I will venture to say that out of every hundred 
houses being erected, 75 per cent. are wired for annunciators and bell 
calls, as well as for electric gas lighting, in those localities where for 
various reasous it has been inconvenient to put in the regular incandes- 
cent lamp. 

Of the electric railway it is hardly necessary for me to speak, and 
were you to take a tour through any of our states you would find that 
in large numbers of the cities, even down to those having only 10,000 
inhabitants or so, the electric railway has superseded the horse road. It 
has been found that better service is obtained, quicker time made, and 
at a greater economy than under the old system. I might add that the 
prospects for the installation of electric railways during the coming year 
are simply enormous. I know of small towns that have not heretofore 
been able satisfactorily to support horse roads that are putting in elec 
tric systems. The better service afforded induces increased local patron- 
age, and roads that under the old system were steadily losing money are 
paying satisfactory dividends by the use of electricity. 

As to the electrical supply business, it seems at present that there is a 
movement toward centralizing in a number of large houses. The vast 
number of articles that it is necessary to carry in an electrical supply 
stock involves a large amount of capital, and for this reason the smaller 
concerns appear to be dropping out of the business. 

I am justly enthusiastic on the subject of electrical growth, and until 
some more economical agency can be found to take its place electricity 
offers every evidence of becoming universal in its applications, from the 
tiniest househoid convenience to the largest enterprise to which power 
is applicable. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
enisgilliinendiss 

AT a recent meeting of the Board of Directors of the Delaware (0O.) 
Gas Light Company, Mr. T. C. Jones, Jr., was elected General Super- 
intendent of the Company. Mr. Jones was for several years with the 
Delaware Company, as assistant to Mr. C. M. Converse, and was also a 
student under Mr. Emerson McMillin, at Columbus, O. He is energetic 
and enterprising, and is thoroughly in touch with his profession. 





Mr. D. T. Roots, that bundle of nerves and activity who signs him- 
self President of the P. H. & F. M. Roots Company, of Connersville, 
Ind., writing to the JOURNAL under date of the 7th inst., says: As it is 
the beginuing of the new year we thought you might be interested in a 
slight review of our past season’s work. While it has been a quiet year 
in the gas business generally, yet we feel we have reason to congratulate 
ourselves, as we have increased our annual output about 25 per cent., 
and the prospects for 1892 are very bright. We have on our books or 
ders from Messrs. Bartlett, Hayward & Co. for two exhausters, with en- 
gines combined on same bed plate, each machine to be of the capacity of 
3,500,000 cubic feet per day ; also for two No. 6 blowers, with engines 
combined on same bed plate. These machines are for the Nassau Gas 
Light Company, of Brooklyn, N. Y. We are under contract to furnish 
the Niagara Falls Gas Light Company with a No. 1 exhauster ; also a 
No. 3, to be forwarded to the Selma (Ala.) Gas Light Company. Some 
of our principal shipments for the last year were as follows: Helena 
(Ark.) Gas Light Company, one exhauster, capacity 100,000 cubic feet 
per day ; Dallas ‘Tex.) Gas Light Company, one exhauster and engine 
combined, with gas valves, governor, etc., capacity 600,000 feet per day; 
Peoria (Ills.) Gas Company, one exhauster with engine combined on 
same bed plate, with 16-inch gas valves, pipe fittings, governor, etc., ca- 
pacity 2,000,000 feet per day ; Bristol, Tenn. (to the order of Bartlett, 
Hayward & Co.), one exhauster and engine, capacity 100,000 feet per 
day ; Newark (N. J.) Gas Light Company, two exhausters and engines 
combined 6n same bed plate, with bye-pass, gas valves, etc., capacity of 
each, 2,000,000 citbic feet per day; also, for same place, two No. 4 blow- 
ers and engines cobmbined—the Newark orders were at the instance of 


exhauster and engine, capacity 900,000 cubic feet per day; Massillon (O.) 
Gas Light Company, one exhauster and engine combined, gas valves, 
governor, etc., capacity, 300,000 cubic feet per day; Michigan City 
(Ind.) Gas Company, one exhauster and engine, capacity 300,000 cubic 
feet per day ; Memphis (Tenn.) Gas Company, two exhausters, with en- 
gines and governors, capacity 2,000,000 cubic feet per day; Alliance (O.) 
Gas Company, one exhauster, engine and governor, capacity 150,000 
cubic feet per day ; South Bethlehem (Pa.) Gas Company, one exhaust- 
er, engine and governor, capacity 600,000 cubic feet per day; Lansing 
(Mich ) Gas Company, one exhauster, engine and governor, capacity 
300,000 cubic feet per day ; Logansport (Ind.) Gas Company, one ex- 
hauster and engine combined, capacity 150,000 cubic feet per day ; Kerr 
Murray Mfg. Co. (Fort Wayne, Ind.) ordered two exhausters and en- 
gines combined, capacity of each, 300,000 cubic feet per day ; Standard 
Gas Company, N. Y. city, one exhauster and engine combined, pipe fit- 
tings, gas valves, etc., capacity 3,500,000 cubic feet per day ; Elizabeth- 
port (N. J.) Gas Company, one exhauster, capacity 900,000 cubic feet 
per day ; Hoboken (N. J.) Gas Company, one exhauster, capacity 
900,000 cubic feet per day ; Toledo (O.) Gas Company, one exhauster, 
capacity 2,000,000 cubic feet per day; Paris (Ills.) Gas Company, one 
exhauster, engine and governor, capacity 100,000 cubic feet per day. 
Trusting we will not take up too much of your valuable space, and 
thinking you will agree with us that we have made a good showing 
during the year, we remain, Yours, etc.—The P. H. & F. M. Roots Co. 


PRESIDENT Roots will have to give us a harder one than that before 
he obliges us to “ give it up.” What else can we do but agree with him. 
It is a showing that ought to make the shareholders in the Company be- 
lieve that their old pocketbooks will have to be exchanged for larger 
ones. It also goes to show that our electrical friends are not making 
any nearer approach to that day when gas lighting is to be a thing of 
the musty past than they were 10 years or more ago, when their slogan 
to that effect was shouted. On one point, however, we must disagree 
with President Daniel, and that is with respect to the average dullness 
of the iron trade for the past year. Generally speaking the iron trade 
may have been quiet but not so in respect to that division of the iron - 
workers whose goods are taken up by the gas makers. In fact from the 
advices we have as to that department of iron working, this has been the 
briskest year enjoyed by them for at least a decade. 


AN analysis of the Root Company’s figures shows that 22 Companies 
have made provision for leading into their finishing apparatus a quan- 
tity of gas equal to a make of 28,300,000 cubic feet perdiem. Of course, 
it is understood that these quantities are not likly to be reached at once, 
but the provision shows that those in charge of the plants are satisfied 
that the attainment of that maximum is only a matter of time—in fact 
in some instances on the list above named, it is but a question of com- 
paratively short time. 


AT the annual meeting of the shareholders in the Brooklyn (N. Y.) 
Gas Light Company the following Directors were re-elected : H. D. 
Polhemus, H. K. Sheldon, A. M. White, Henry H. Rogers, E. H. R. 
Lyman, Frank Lyman, Alexander E. Orr, W. C. Cary and C. W. 
Blodget. ee ‘sa, 

Mr. JoHN B. VaRIcK has been elected President of the Peoples Gas 
Light Company, of Manchester. 


WE understand that Mr. L. A. Rowell will, under the counsel of Mr. 
J. R. Farnum, have charge of the gas works at Vineland, N. J. 


SomME two or three years ago the authorities in control of public mat- 
ters along the North Shore of Staten Island made up their minds that 
incandescent electric lamps would answer more satisfactorily the needs 
for public lighting than any other medium that had been tried in the 
Kingdom of Mr. Wiman. In due time a contract was made with the 
Richmond Light, Heat and Power Company and a number of so-called 
20 candle power incandescents were put into commission. The service 
so rendered was never very inviting, but from indifference it lapsed to 
inefficiency and later on to worthlessness. At least such we must infer 
to be the case since the papers (who by-the-way were very pronounced 
at the outset in their opinions that incandescent electric lamps would 
be many times superior to the gas lamps that they were to replace) and 
the people have complained long and loud over the poverty of the light- 
ing—in fact the utter lack of lighting that was their portion, and for 
which they were being heavily taxed. About a fortnight ago the com- 
plaint became so general that a special meeting of the Board of Trustees, 
of Edgewater, was called to consider a formal complaint from Mr. 
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James McNamee, who made a series of specific statements about the 
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failure of the lamps and the as good as failure of those that were sup- 
posed to be shining. The Board admitted that Mr. McNamee’s com- 
plaints were wel]-founded, whereupon, at the instance of Trustee Brady | 
the following resolution was unanimously adopted : 


‘Resolved, That the lighting of the streets by the Richmond Light, 


Heat and Power Company is far from being satisfactory, and shows | 
either poor management on their part, or a want of force or power to) 
make suflicient electricity to supply the village, and that the Company 
be notified that if they cannot fulfill their contract better than at pres- 
ent the village will be obliges to find other means to light the streets. 


THE resolution, re homely enough in its wording, is sufficiently 
forceful to show that Edgewater suffers, as to its public lighting; but 
this is not to be wondered at, for it is without our knowledge where any 
example of outdoor incandescent electric lighting has answered the pur- 
pose, either in respect of efficiency or economy, which it was intended 
to serve. 








THE Directors of the New Haven (Conn.) Gas Light Company have 
re-elected the following officers: President, Daniel Trowbridge; Sec- 
retary, Gardner Morse, Jr.; Treasurer, Isaac J. Wild. 





ANOTHER chapter of promises unfulfilled in the instance of a munici- 
pal electric lighting plant, is afforded from an experience of the plant 
of that type in operation at Little Rock, Ark.—this place always figured 
in the statistics gathered by those who sought to favor the general adop- 
tion and working of electric lighting plants on municipal account as a 
model in point of equipment and as a marvel in the matters of efficiency 
and cheapness with which the lamps were maintained. Well, to make 
a short story out of a long one, the Council of Little Rock has been 
asked for an appropriation well up into the thousands, for the purpose, 
as those who asked for it said, of ‘‘renovating and increasing the power 
of the present city electric lighting system, which is now thoroughly 
proven inadequate to the city’s needs ;” and ‘‘that there is too much 
demand on the power at the dynamos for the number of lights in use. 
Because of this the city gets very poor lights, and even ebtains those 
only at irregular intervals.” The opportunity for hindsight is now in 
the breach. 





ACCORDING to a recent issue of the Wall Street Journal, the Laclede 
Gas Light Company reports that it sold in December last 100,792,100 
feet of gas, an increase of 9,008,500 feet as compared with the same 
month of the previous year, and that the decreasein leakage was 7,700, - 
000 cubic feet. The cash receipts were $119,464, an increase of $10,045. 
The net profits from the gas works were $68.823, an increase of $10,352. 
Other profits from electric and Pintsch works bring the total net for the 
month up to $74,985. Total earnings for the year were $582,460, an in- 
crease of $68,711. This increase also overcomes the loss of the city light- 
ing of $100,000. The expenditure for permanent improvements of $45, - 
000 was out of net earnings and charged to expense account. It would 
seem, however, that the net for December should show a greater gain 
than $10,045, when it is borne in mind that the natural increase in send- 
out was 9,008,500, and that a saving in leakage of close on to 8 millions 
cubic feet was a concomitant. 





Mr. E. C. Firz, of Denton: has been elected to the vacancy in the 
Board of Directors of the Bay State Gas Company caused by the death 
of Mr. H. C. Gibson, of Philadelphia. 





THE following output figures from the City Gas Works, Wheeling, 
W. Va., will be read with interest : 


1R89. 1890. 1891. 
Month. Cu. Ft, Cu, Ft. Cu Ft. 


January.. 12,500,000 15,064,500 16,817,000 
February. 11,409,400 12,174,300 13,055,500 


March.... 11,267,600 12,511,200 13,197,000 
April..... 9,302,300 10,557,000 10,932,000 
May...... 8,296,700 9,018,200 9,777,560 
suns. .... 7,115,500 7,991,800 8, 292,000 
ja 6,172,000 7,071,000 8,414,500 
August... 7,059,500 7,771,000 8,397,500 


September 9,475,000 10,752,000 11,445,500 
October... 12,679,200 13,406,000 14,402,500 
November 15,145,300 14,993,000 16,472,500 
December. 16,239,300 17,168,000 18,000,000 





Total... 126,661,800 138,478,000 149,198,560 





SECRETARY KELLER and his brother officials of the Columbus (Ind.) 
Gas Light and Coke Company are amused spectators at the plight in 


| which the city authorities haveinvolved themselves over that celeb~ateg 
| municipal electric lighting station. Not two years in operation, and jt 
has virtually to be reconstructed ! 





CounsEL for the bondholders of the Merchantville (N. J.) Gas Ligh; 
|Company recently made application before Vice-Chancellor Greey 
|(Camden) for the appointment of a receiver to take charge of the affairs 
of the Company. He stated there was a mortgage against the Company 
for $28,000, that the Company was insolvent, and that the principal 


» | source of its revenue was a contract to light the streets of the borough 


of Merchantville. By consent of both parties to the argument, Mr. 
Charles E. Zane, of Merchantville, was appointed receiver, and he was 
authorized to issue $2,000 worth of receiver’s certificates, giving the cer- 
tificates-holders the first lien on the property, whichat sale, it was stated, 
would not bring more than $15,000. 


AT the annual meeting of the Batavia (N. Y.) Gas Company the fo]. 
lowing officers were chosen: Directors, Henry Craft, John P. Casey, 
R. L. Kinsey, O. C. Steele and Chas. H. Caldwell ; President, Henry 
Craft ; Vice-President, John P. Casey ; Secretary and Treasurer, C. H 
Caldwell. 


Gas INSPECTOR GALPIN, of Chicago, has recommended to Councils 
the construction of 14 iron tanks, each to have a capacity of 600 gal- 
lons, in different parts of the city for the purpose of storing gasoline for 
the street lamps of that type with which the suburbs are illuminated. 








RECENT advices from Nashville, Tenn., are to the effect that the gas 
and electric light plants, formerly under evatrel of the City Iluminat- 
ing Company, of Murfreesboro, Tenn., have been purchased, and will 
hereafter be operated, by Mr. A. W. Kissam, of New York. The con- 
sideration is put at $30,000. The new management will make some 
changes in the plant system. 





Mr. Epwarp G. Situ, of Scranton, Pa., formerly on the engineer- 
ing staff of the Delaware, Lackawanna and Western Railroad,h as ac- 
cepted a responsible position at the Irwin, Pa., mines of the Westmore- 
land Gas Coal Company. 





THE Fitchburg (Mass.) Gas Company’s regular semi-annual dividend 
of 5 per cent. has been declared. 





We are indebted to Mr. Charles F. Prichard, General Superintendent 
of the Lynn (Mass.) Gas and Electric Light Company, for thefollowing 
particulars respecting the suit recently brought by hisCompany against 
certain insurance companies to recover on policies issued by the latter 
in protection of the former’s plant. Thanking Mr. Prichard for the 
courtesy shown us, and congratulating him upon the outcome of the 
suit, we submit the following : 

“To the Editor AMERICAN Gas LIGHT JOURNAL : The item * you pub- 
lished in the last issue relative to our fire loss is so far from the truth 
that I send you this morning (Jan. 12) further information relative to 
it. It had, you will note, no connection with the gas works, but was 
in our electric station. There was no ‘explosiun’ in the sense usually 
meant, but rather a fire which short-circuited our circuits, throwing a 
heavy load upon shaft and pulleys that broke them, ending in ageneral 
smash along the line of shafting and breaking the big fly wheel. Had loss 
occurred by explosion the Massachusetts standard policy would not have 
protected us—explosion meaning there the form usualiy taken by pow- 
der, dynamite, etc. Our direct damage by fire was about $1,100; the 
indirect loss was about $9,100. We claim that our loss was as directly 
a loss by fire, as if the fire had burned away the supports of the roof, for 
instance, and the roof, falling, had crushed everything below. The fire 
took away from the engine its load and its power of control, and was 
the direct cause of the disaster.” 


THE further information forwarded by Mr. Prichard was contained in 
a report of the trial published in the Lynn Jtem, from which we repub- 
lish the following extracts: ‘‘ A verdict for the plaintiff was rendered 
at the Superior Court in Salem, in the suit brought by the Lynn Gas 
and Electric Light Company against 23 insurance companies. The 
direct suit was brought against the Meriden Insurance Company, of 
Connecticut, and 22 others. It was one of the most interesting cases 
ever entered in the Massachusetts courts, and promises to become a cele- 
brated case in mechanical circles. A question of liability for loss caused 
by the breaking of machinery and subsequent damage to building had 
arisen and, while the insurance companies admitted liabilities for dam- 
ages cause -d by immediate contact with fire and water, they have re- 
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fused to admit responsibility for the loss occasioned by the breaking of 
machinery. The case consumed eight days at the Superior Court, and 
was bitterly contested by the insurance companies, who called to their 
assistance Solomon Lincoln, of Boston, the able attorney of the Boston 
and Maine Railroad, and noted experts from New York, Boston, Provi- | 
dence, Manchester and Lynn. The affairs of the Lynn Company were 
looked after by Niles and Carr, assisted by District Attorney Moody, of 
Haverhill * * * It will be remembered by every reader of the Item 
that one night in October, 1890, while the machinery was running as 
usual in the electric lighting station, on Pleasant street, a slight fire was 
discovered in the tower of the power house, where the wires are led out 
to the main circuit. Within a very few moments, through a derange- 
ment of the wires, a rupture of the machinery and breakage of the fly 
wheel resulted, causing a very considerable amount of damage. It was 
admitted by all parties concerned that there was no burning outside of 
the power house, and that the total damage by actual fire was less than 
$1,100. But the Lynn Gas and Electric Company claimed that the rup- 
ture of machinery and breakage of the fly wheel, causing a damage of 
over $9,000, was the indirect result of the fire and that, therefore, the 
fire insurance companies in which it held policies were responsible. 
Counsel for the Lynn Company argued to the Court that the fire in the 
tower, by bringing the lighting arresters into contact, or by creating a 
short circuit, caused instantaneous and excessive changes of load onone 
of the pulleys weighing 1,000 pounds, leading to the breaking of that 
and connecting pulleys and other machinery of transmission, and ulti- 
mately to the breakage of the immense fly wheel, from which the prin- 
cipal damage resulted. The defense claimed that tie fire in no way 
caused or contributed to the wreckage of the machinery or the building. 
They argued that the belt from the governor to the engine was too loose 
or was in some other way defective, so that the engine attained a dan- 
gerous speed, and not only caused fire in the tower by overloading the 
wires, but also caused the rupture of the wheel and other machinery by 
centrifugal force. There was no question as to the claim for damage 
set up by the parties in interest. The only question for the Court to 
decide was as to whether the plaintiffs should be given $1,100, the 
amount resulting from direct damage by fire and water, or the $9,100 
claimed for wreckage of the building and machinery. * * * The 
jury returned a verdict for the plaintiff of $9,165.44.” 





JusTicE BARRETT, in Supreme Court Chambers, N. Y., on the 11th 
inst., granted a temporary injunction, asked for by Martin A. Frank, 
restraining the Edison Electric Light Company from declaring a divi- 
dend of 80 per cent. by issuing debenture bonds. Justice Barrett in al- 
lowing the injunction said : ‘* Of the inherent illegality of the proposed 
scheme I have nodoubt * * *. Upon what principle can a corpora- 
tion issue its bonds in order to raise money to declare dividends? That 
is simply borrowing money for the purpose contemplated * * *, If 
the bonds are not paid at maturity, and the securities are insufficient for 
their liquidation in full, the Company will be liable for the deficiency. 
That deficiency may impair or may wipe out the capital.” 





THE New York 7ribune, of January 12th, says that a suit was in- 
stituted the day before, in the Court of Common Pleas of this city, 
against Wallace C. Andrews, ex-President of the Standard Gas Light 
Company, to recover $9,580, the commission for the sale of certain stock 
to the late B. T. Babbitt. The papers allege that Mr. Andrews, while he 
threw off $5 per share on the preferred stock, sold Babbitt the common 
stock of the Company at $20 a share above the market value. The suit 
will determine the ownersaip of the stock sold Mr. Babbitt, as there is 
some question as to whether it was the property of the Company or the 
individual asset of Mr. Andrews, a matter in which the stockholders ev- 
idently have some interest. The complaint alleges that the ex-President 
managed the sale with singular adroitness, that the broker had no 
knowledge of the real condition of affairs between Mr. Babbitt and Mr. 
Andrews, as the latter saw the customer alone, after the introduction by 
the broker, assuring him that whatever he did with Mr. Babbitt was all 
right; that it would not interfere with the broker's commission, but 
merely hung up the transaction. When the broker asked for his com- 
mission, Mr. Andrews replied that he did not think he (the broker) was 
entitled to any commission, asthe transaction had been conducted by Mr. 


Andrews. The latter, when pressed for a reply, said he had only sold 
1.000 shares of preferred stock to Mr. Babbitt, and that was sold at 
$95 per share. Under this representation the broker took $500 in settle 
ment. Afterwards the broker learned that Mr. Baboitt had purchased 
2,000 shares from Mr. Andrews—1.000 common and 1,000 preferred, and 
that he obtained from Mr. Babbitt the sum of $70 per share for the com- 
mon—a rate said to be $20 per share over that then ruling in the market. 
The Tribune believes that this suit will be apt to determine other matters 


Mr. G. H. Brown, formerly of the Laclede Gas Company, and later 
of the Standard Company, of this city, has been appointed Superintend- 
ent of the Morristown (N. J.) Gas Light Company. 


AT the annual meeting of the shareholders of the Schenectady (N.Y.) 
Gas Light Company the following officers were chosen: Directors, Capt. 
W. H. White, Chas. Stanford and John McEncroe ; President, W. H. 
White ; Treasurer, John McEncroe; Secretary, Clement A. White. 
M. J. Leyden was re-appointed Superintendent. 





PATRICK MCLAUGHLIN, who for 41 years acceptably and faithfully 
served the Wilmington (Del.) Coal Gas Company, resigned his post on 
New Year’s day, having determined to spend the remainder of his days 
in ease, a condition made possible by his carefulnessinthe past. About 
a week after his retirement he was somewhat surprised to receive a sum- 
mons commanding his appearance at the works. His first feeling of 
surprise was only a zephyr compared with the gale that subsequently 
interfered considerably with his respiration. This asthmatic attack was 


caused by the presentation to him (by the veteran Superintendent, Mr. 
Thomas Curley) on behalf of those who he had labored amongst for 
many years of a handsome silver tea service, numbering 8 pieces. In 
fact, it was really hard to tell who of the two—the Superintendent or 
the ex-boss of the yard—was the most affected at the first blush of the 
affair ; but it all ended happily in the sunshine of congratulation and 
acknowledgment. 





AT the annual meeting of the Paris (Ky.) Gas Company these officers 
were elected : Directors, John T. Hinton, Chas. Stephens, George Alex- 
ander, A. Shire and James K. Ford ; President, J. K. Ford ; Secretary, 
A. Shire ; Treasurer, George Alexander. 





PRESIDENT LIVINGSTON is authority for thestatementthat the St. Paul 
(Minn.) Company, in 1891, expended the sum of $312,000 for better- 
ments, divided as follows: New buildings, $85,000 ; new gasholder, 
$150,000 ; new mains, $50,000 ; extensions to electric light plant, $27,000. 





WE understand that Messrs. A. A. Franzheim & Co., of Wheeling, 
West Va., have applied to City Councils, of Martin’s Ferry, for the 
right to construct and operate a gas works there. This place, which is 
also known as Martinsville, is a village in Pease township, Belmont 


county, Ohio, located at a point on the Ohio river about two miles 
above Wheeling. Bituminous coal of fine quality abounds there, and 
it also is blessed with iron ore and limestone. It has several factories for 
working in iron, glass, farming implements, etc. Population, about 
9,000. 








An Odd Theory on the Production of Petroleum. 
—= > 

Professor Sickenberger, of Cairo, Egypt, has recently put forth a 
curious paper regarding a development of petroleum that he asserts is 
occurring at the present day, which seemingly goes to confirm the the- 
ories of Professor Ochsenius and others, that petroleum is derived from 
animal residues decomposing in very salt water. The Red Sea is, in 
Ochsenius’ sense, an almost closed bay of the sea; there is no current 
in it, and the Suez Canal has exceedingly little influence upon its salt- 
ness, whilst the sweet water canal which supplies Suez with fresh water 
has an inappreciable effect. The entrance at Aden is narrow and very 
much blocked by islands, shallows and reefs, and coral banks, which 
last are constantly increasing. The Red Sea is the hottest bay of the In- 
dian Ocean, and evaporation is rapid ; and the consequence of all this is 
that it is exceedingly salt, while at the same time it remains rich in ani- 
mal lfe. Many of the bays are perfectly tranquil and fiiled with life, of 
which there appears to be an overproduction. The consequence is that 
when animals die they putrefy in warm salt water and produce a surface 
layer of petroleum, which varies in thickness in these bays from an iri- 
descent film to a layer 4 inches thick. The percentage of salt in these 
bays is as high as 7.3. In this petroleum of the Red Sea there is a good 
deal of sulphur, and there is also a considerable quantity of sulphureted 
hydrogen. The coral deposits and soft chalks along the shore are soaked 
with this oi], which in some places actually collects and falls back into 
the sea ; but the farther from the sea the less the oil, and there is none 
to be found where the rock ceases to be porous. All the chalk rocks 
round the Red Sea are also more or less bituminous. These facts have 
been long known, but their sign:ficance remained unappreciated until 
the new theory was launched. It has been attempted to explain them 
hy volcanic action ; but the geological facts will not fit this theory. 
There are no traces of plant residues found in the borings. In the Dead 
Sea the conditions must have been at one time similar; but now the wa- 
ter has become too salt, the animals are dead. and what we now get 
there is the petroleum of long ago in the form of bitumen. There is no 
trace of volcanic action in the neighborhood, but everywhere we find 
undisturbed tertiary and cretaceous rocks. In a Jake without outlet, 
called Birket El] Gurun, which is slowly becoming salter, there is abun- 
dance of life, mostly fish, which eat the lower forms when they die. 
The bodies of the lower forms do not accumulate as they do in the Red 
Sea, where the fishes are fewer in proportion ; and consequently there 





than the mere sale of the stock. 


is no petroleum produced. 
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Gas Stocks. 





| 


| Little Falls, N. Y........ 


50,000 100 — 106 


si Bonds 25,000 — 100 103 


Quotations by Geo. W. Close, Broker and | Laclede Gas Light Co., 
Dealer in Gas Stocks, 


16 Wart St., New Yorx Crry. 


Janvaky 18. 


G2 All communications will receive particular attention. 


G3 The following quotations are based on the par value of 


$100 per share. 49 


Capital. 
Consolidated.............. $35,430,000 
Se chiitenendsesndocweses 500,000 
Pn cckbnbconeh 220,000 
POR, ventsseesccccsccce 4,000,000 
RO 1,000,000 
Harlem, Bonds.......... 170,000 
Metropolitan, Bonds.... 658,000 
Nik ccebereniincsce 3,500,000 
PIN iescsdesson 1,500,000 
Municipal, Bonds....... 750,000 
BOrtherM. ..ccsccccecccccce «ov econenes 
seks psaiecs 150,000 
Standard Gas Co-- 
Common Stock....... 5,000,000 
SE 5,000,000 
BE contandecnsnestndsee 
Richmond Co., 8. [..... 346,000 
ss eee 20,000 
Gas Co’s of Brocklyn. 
Brooklyn.......+.++: . 2,000,000 
SED icktensncnseumncsesse 1,200,000 
“ &. PB. eeds.... 320,000 
Fulton Municipal....... 3,000,000 
- Bonds.... 300, 000 
ING ccpitanternssnntascic 1,000,000 
‘s Bonds (7’s)...... 368,000 
" a || Rae 94,000 
Metropolitan.............. 870,000 
S Bonds (5’s) 70,000 
IR icincectinceesniees 1,000,000 
aT nsbnsdieen bess 700,000 
Williamsburgh .......... - 1,000,000 
- Bonds... 1,000,000 
Out of Town Ges Companies. 
Soston United Gas Co. — 
is Series 8.F. Trust 7,000,000 
va 3,000,000 
Bay State Gas Co.— 
i SR ee 5,000,000 
Income Bonds......... 2,000,000 
Buffalo Mutual, N. Y... 750,000 
ae Bonds... 200,000 
Citizens, Newark......... 1,000,000 
“ss ** Bonds. 45,000 
Chicago Gas Company. 25,000,000 
Chicago Gas Light. & 
Coke Co.— 
Gt’d Gold Bonds 7.650,000 
Equitable Gas & Fuel 
Co., Chicago, Bonds 2,000,000 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage....... 2,100,000 
2d - ee SET 2,500,000 
Consumers Gas Light 
Co., Jersey City...... 2,000,000 
RET Ae 600,000 
Cincinnati G. & C. Co.. 7,000,000 
Consumers Toronto.... 1,000,000 
Central, S. F., Cal...... 
Capital, Sacramento, Cal 
Consolidated, Balt....... 11,000,000 
nad Bonds..... 6,400,000 
Citizens Gas Lt. Co., 
Rochester, N. Y...... 500,000 


Hartford, Conn.......... 
Jersey City........ 2000000. 
Louisville, Ky......c0.+- 


250,000 


1,000,000 
500,000 
750,000 
750,000 
2,570,000 


Par. 
100 
50 


100 


1000 
100 


10 


100 


25 
1000 
50 


1000 
1000 


50 
1000 


1000 


1000 


1000 
1000 


100 
1600 
100 
50 


100 


100 
100 
25 


20 


Bid Asked 
1024 1034 
— 90 
95 100 
123 125 
106 108 
110 115 
120 122 
100 102 
— 100 
38 42 
82 85 
112 — 
121 122 
972 98 
— 103 
134 135 
102 — 
81 82 
100 — 
100 — 
99 100 
100 — 
129 _— 
100 — 
1200 — 
107 110 
84 86 
70 74 
584 69 
98 102 
110 = — 
95 100 
155 160 
76-764 
874 88 
— 974 
100 - 

96 

12 15 

70 75 

— 200 
169 172 

90 — 

58 

463i 47 
107 1074 
85 110 
100 105 
100 102 
120 128 
180 200 
125 130 





St. Louis, Mo.— 
Common Stock.... 
Preferred 
een 


Montreal, Canada....... 
Memphis (Tenn. ) Gas... 


7,500,000 100 22 224 
2,500,000 100 59 61 
9,034,400 1000 834 83% 
2,000,000 100 200 208 
750,000 100 40 — 


PP Bonds. 240,000 100 103 ~- 

New Haven, Conn....... 25 200 — 
Oakland, Cal...........++. 343 353 
Peoples, Jersey City... — 115 125 
- “«  Bonds.. _-_ — 





POSITION DESIRED 


As Superintendent of Cas Works, 


By a young man fully experienced in the details of manufac- 
ture and distribution: or as Superintendent of combined Gas 
and Electric Plant. Best of references. Address 

857-tf *R.S.,”” care this Journal. 


WANTED, 
A Second-Hand 6-Horse Power 


“Poppet Valve” Otto 
Gas Engine, 


n perfect running order. 


FRAMINGHAM GAS, FUEL AND POWER CO., 
860-tf So. Framingham, Mass. 


Coal Tar For Sale. 
THE CITIZENS GAS CO., BUFFALO, N. Y 


Offers for sale its product of 


Pure Coal Tar, 


about 150,000 gallons per year, for a term of one, three, or five 
years. Delivery in tank cars, N.Y.C. & H.R.R.R. tack, Fourth 
street. Proposals will be received until January 20, 1592, and 
should be addressed to 








P. P. MILLER, Sec., 
864-4 ‘ 293 Court St , Buffalo, N. Y. 











Ammoniacal Liquor. 
Tenders will be received by 
The MONTREAL CAS COMPANY 


until 23d inst., for their entire 
production of 


Ammoniacal Liquor 


for one, two, three or five years from 1st of May, 
1892. The Company does not bind itself to ac- 
cept the highest or any tender. Full particu- 
lars to be had on application. 


J. F. SCRIVER, Mangr. & Sec. 
Montreal, Can., Jan. 8th, 1892. 


Coal Tar For Sale. | 


THE PEORIA GAS LIGHT AND COKE CO. 


Is now open to receive bids for its pr duct of 


Coal Tar for the Year 1892. 


The tar is from the best quality of Pittsburgh coal, and the 








quantity made about 2,000 barrels. Bids to be per gallon in 
tank cars, Peoria, Ill., the tanks to be furnished by the bidder. 
Bids will be opened Feb. 1, 1892. 
PETER COFFEY, Supt. 
Peoria, Ilis., Dec. 18, 1891. 864-6 





Retorts for Sale. 
For Sale.—Some 12 in. by 20 in. by 8 ft. 6 in. 
Clay Retorts, with or without mouthpieces. 


Apply to C. J. R. HUMPHREYS, Agent, 
867-4 Gas Co., Lawrence, Mass. 


= | and photometric control of gas. 


———. 


WANTED, 


\A Second-Hand Rotary Gas 
Exhauster, 


With 6 or 4 inch connections. Mackenzie preferred. Address 
TARRYTOWN AND IRVINGTON UNION GAS LT. Co., 
8F5-3 Tarr} town, N. Y 
EE \— 


CHEMIST, 


Of scientific education, successful record, and favorable experi- 





ence in control of help, age 25, wants employment. Chemica) 
Analysis of bye-products, gas 
BALDWIN, 

Box 2185, Boston, Mass. 


FOR SATE, 
A Gasholder, 


65 ft. diameter and 20 feet deep, with columns and girders. 
The bolder is in a fair state of preservation, and could be taken 
down and erected in some small city or town. 
ST. JOSEPH GAS AND MFG. CO., 

K. M. MITCHELL, Supt., St. Joseph Mo. 


coal, ete. 
859-tf 





855-tf 





FREDERIC EGNER, 


Gas Engineer, 











827 East 138th St., N. Y. City. 


Coal Tar. 


J. W. FORD, 
153 Washington Street, Chicago, IIl., 


Is always ready to buy Coal Tar. 











= 

To Gas Companies. 

We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 
Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS, 

co. A. GEFRORDATR, 

248 N. Sth St., Phila., Pa. 


Link-Belt Machinery Co. 


CHICACO, ILL., 
Will be pleased to furnish designs of 


Elevating and Conveying Machinery 


For the economical handling of Coal, Coke, Oxide, etc., 
in Gas Plants. 

















Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 









The Weston Standard 
VOLTMETERS AND AMMETERS. 


These Instruments are 
the most accurate, re- 
liable, and _ sensitive 
portable instruments 
ever offered. A large 
variety of ranges, to 
meet the requirements 
of all kinds of work. 


Send for Catalogue. 


Weston Electrical 
Tnstrament Co., 








Office & Factory, 114-120 William St, Newark, N. J, 





mf 
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MOSES G.WILDER, MECH. ENGR, 


816-18-20-22 Cherry St., Phila., Pa. 


= Volumetric Lamp Governors 


— FOR GAS LAMPS & HIGH-POWER BURNERS. 


GOVERNOR BURNERS 


for 


STREET LAMPS AND 
GENERAL USE, 


and 
GOVERNORS FOR ARGAND 
AND OTHER COMMON GAS 
BURNERS IN ALL SIZES. 


HORIZONTAL 
Governors 


Specially adapted for 
GAS STOVES, FURNACES, 
Eic., Etc. 








It is well known that a large majority of all High Power Gas 
Lamps in the United States have my Governors attached, and 
they are always used by the leading makers of these lamps. To 
remove any excuse for the use by anyone of inferior and in- 
tringing Governors, a reduction in price has been made, and all 
exclusive contracts are cancelled. 


Correspondence Solicited with all who require a Reliable 
Governor. 





Special Trays for lron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 








306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 


LUDLOW VALVE MFG, CO. = 




















OFFICE AND WORKS, 
938 to 954 River Street and 67 to 83 Vail AV., 
TROY, Ne We 





tor, etc., for Gas, Water, Steam, and Oil. 


Send for Circulars. 


48 in., outside and inside Screws. Indica- 


Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants. 


Send for Circulars. 


Hydraulic Main Dip Regulators, also 





Vaives.—Double and Single Gate, 4 in. to 











METER REGISTER. 


Stamps the dials, pointers and number of 
the meter on a card direct from the Me ter. 
merennccisten cand, == Makes a permanent reading in which 
there is no possibil ity of mistake. 

Saves all expense and trouble of re-readings. 

Meter Reader does not have to use light or pen. 











s It is an absolute check against getting the read- 
g ings crossed. 

E It will increase the consumption of gas by reducing 
z the friction between consumer and supplier. 

” 


METER REGISTER C0., 52 to 06 Illinois St, Chicago, Ill. 























Rappleye’ s Rheometric Governor Burner. 


Free Sample and Special Price to Gas Light Companies. 


SARATOGA GAS AND ELECTRIC LIGHT COMPANY, ) 
SARATOGA Sprinas, N. Y., March 21, 1889. $ 
H. W. Rapp.eye, Esq., 1345 Arch St., Philadelphia, Pa. : 

Dear Sir—We have used your Rheometric Governor Gas Burner on our 
street lamps since 1882, and consider them the best burner in the market. 
They give entire satisfaction. Very truly yours, 

E. H. PETERS, Sec. 





H. W. RAPPLEYE, 28 14 Poplar St., Phila., Pa. 


CHICAGO GAS STOVE COMPANY, 


240-244 W. LAKE STREET, CHICAGO. 
MANUFACTURERS OF ALL KINDS OF 


Cooking c& 
G A Eieating 
Appliances. 


P. C. VAN WIE, Manager. 


























oreeeaiaate 


MCNEIL S BALANCED GHARGING BARROW 


For Coal or Coke. Best for charging or drawing hot 
Coke. Dumps on the floor. Can carry 
1,500 lbs. with one man power. 


STEEL WHEELBARROWS. 


Best Barrows Ewer Made. 





Se md 1 for Catalogue. 


GRANT McNEIL, 


225 North Union Street, 
AKRON, OHIO. 








CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Bie. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzie Valve. All Work Guaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 














Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 








Cee = 


& ey Ho'RYS 


aia cor 
ES 8 





og ete ail 
bil” te 





88 American Gas Light Zournal, Jan. 18, 1892. 








1} 








The Continental Iron Works 


THOS. F. ROWLAND, President. THOS. F. ROWLAND, Jz., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 


Take East {Oth or 23d St. Ferries 


from New York to Creenpoint. BROonNL YN, TW! “=. 
E =gre79.0:0:9.9- BEXEERARE EY eG aA 


BUILDERS OF 


GAS HOLDERS. 





SINGLE-LIFT and MULTIPLE-SECTION GAS HOLDERS A SPECIALTY. 


Wrought Tron Gas Holder Tanks, 


BENCH CASTINGS, RETORT LIDS, 








: : 4 Hydraulic Mains, Condensers, Scrubbers, 


PURIFIERS, VALVES, Etc. 


SELF-SEALING 
Retort Mouthpieces and Lids. 


For Round, Oval, or “D” Retcrts. 











Reliable Gas Heaters, 


FINEST IN THE WORLD. 








Be — HANDSOME, 
RUUCLUOU Ear or NG POWERFUL, 
_ 7 PROGRESSIVE 


In Construction and Artistic in Design. 


Offered in all styles and sizes of Illuminators or Asbestos 
Flame Plates. 


GAS PARLOR GRATES= Beauties, 


In Antique Bronze, Brass or Copper finish, or plain 
Black. Provided with Cold and Hot 
Air Return Flues. 


* GREAT HEATERS. x 


Fitted for any kind of gas. 


























Send for Catalogs. 


The SCHNEIDER & TRENKAMP CO. 


CLEVELAND, OHIO. 
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JEWEL GAS STOVES 


ARE THE BEST! 


rag’ 10 GAS HEATING STOVES, 


From $4.50 to $16.50. 


55 GAS COOKING STOVES, 


From 75 Cents to $65.00, 








Send for Catalogs and Discounts. 





No. 390. $25.00. 


GEORGE | M. CLARK & COMPANY, 





MAKERS OF JEWEL GAS STOVES, 
157-161 Superior Street, Chicago. 


Standard Oil Company, 


GAS NAPTHA DEPARTMENT OF THE WEST. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited. CLEHNV HLAN TD, OHTO. 
Goal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hrne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 





























In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for rale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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CHAS. M. JARVIS, Prest. & Chief Engineer BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. aa 


“BERLIN IRON BRIDGE CO.}' 
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The above illustration shows the interior view of a Brass Rolling Mill designed and built by us for the Scoville Mfg. Company, at Waterbury, 
Conn. The roof is made entirely of iron—that is, iron trusses, iron purlins, covered with corrugated iron, and is absolutely fireproof. This 


construction recommends itself for this class of buildings, where the danger from fire is great. Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 


GASHOLDER PAINT. Fuel and Its Applications 








Usc Only | By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 
THE COVERNMENT WATERPROOF PAINT. Smithsonian Inst., Wash., D. C. 
Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. |? PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 


OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7250. 


THE GOVERNMENT WATERPROOF PAINT C0., 122 Milk Street, Boston, Mass. a. M. CALLENDER & CO., 32 Pine St., N. Y. 


Water Gas! E*uel Gas! 


For all Manufacturing Purposes. Generated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and Henry Disston’s Sons’ Saw Works, ‘'acony, P. 
The Cheapest Gas Generating System in the World. 


Utilizing any Kind of Low-Pxriced Coals. 


NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn.., 


Or Murray Will Hotel. New York — 


i -» $10. 
KBine’s Treatise on Coal Cas. ™ rv Yoapan rc ayo 


A Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ture and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
and of Gas Cooking and Heating Appliances. A.y~M. CALLENDER & CO., 32 Pine Street, N. Y. City. 
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GAS STOVES. GAS METERS. _ GAS STOVES. 
.| THE AMERICAN METER CO. 
Established 1834. Imcorporated 1863. 


MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 


Standard 3 Diaphragm Dry Meter. AND Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 





| ! 
* - 





Meters for Measuring Natural Cas. 








MANUFACTORIES, 


508 to 514 West Twenty-secona St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 





AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 





CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 












< 
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ROOTS’ NEW GAS EXHAUSTER. 

















Neatness of Design, Durability, Simplicity, Efficiency, and Economy of Power. 


THE ONLY EXHAUSTER MADE WHERE 


The Parts Needing Attention are External, and Easily Accessible. 
THE P. H. & F. M. ROOTS CO., - - CONNERSVILLE, IND. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163 & 165 Washington St., N. Y. 








THE WALKER TAR * GARBONIC ACID EXTRACTOR. 


A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely efficient in the removal 
of the Tar which passes the hydraulic main and condenser. Many attempts have been made to accomplish this, but, I believe, without 
success, until the introduction, six years ago, in England, of the C. & W. Walker Patent Tar and Carbonic Acid Extractor. During 
these years this apparatus has been adopted by many of the most prominent Engineers, not only in England, but also on the Continent 
of Europe and in other parts of the world. Several have been erected in the United States. 





“ The C. & W. Waiker Tar and Carbonic Acid Extractor has been in operation at 
these works for the past six weeks, and is an unqualified success. It removes every 
particle of Tar from the gas in once passing through the apparatus, and a large per- 
centage of the Carbonic Acid. I als@ feel quite sure that it prevents the formation 
and deposit of Naphthaline, because since I started the Washer I have had nostop- | 
pages from this cause. These works have been seriously troubled with Tar for many | 


years, and I have used several kinds of apparatus and every expedient which has come 
to my attention for dealing with the difficulty, but without success. The Walker ap- 
paratus occupies comparatively small space, is less expensive than other systems, and 
requires but little attention. I carry 2%-inch seal, and have an automatic tar delivery 
valve. This Tar Extractor 1s indispensable to gas makers. 

“C. A. GERDENIER, Supt. Bridgeport (Conn.) Gas Lt. Co.” 


- This Tar Extractor will perform its work with about one-fourth the usual back-pressure heretofore required. It is simple in construction, 
and can be supplied at a very reasonable price—less than any other ever before introduced. Satisfactory results guaranteed in every instance. 


GEO. SHEPARD PAGE, Sole Agt. for the U.S., 69 Wall Street, N. Y. City. 
SCiENTIEIC BOOE Ss. 


—. TREATISE ON THE MANUFACTURE OF COAL| GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
3 $8. 


oss an ener e pe vel. a . PLANT, AND MACHINERY. 
7A8 0 ITU Vy ILLIAM RICHARDS. to., With | . 3 a 7 12 . 
sumenenn it vings and Plates, in Cloth binding. ‘$12. COAL; ITS HISTORY AND USE, by PROF. THORPE. $3.50. 


JROMDDGAL GaS ANALYSIS. $2. THE GAS WORKS OF LONDON, by COLBURN. 60 cents 
GAS CONSUMER'S GUIDE. $1. - ~ 4 MODE OF yee by JOHN TYNDALL. $2.50, 
GAS MEASUREMENT AND GAS METER TESTING, by F. W. | MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 








DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAI- 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $8. 


GAS COMPANIES DIRECTORY, 1891. $5, 


HARTLEY. $1.60 | Gas wouxs, AND MANUFACTURING COAL GAS, Hugurs. | THE AMERICAN GAS ENGINEER AND sormurnn- 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo.. Sewed. 20 cents. 

A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Nluminating, Heating, and Cooking 
by Gas. by E. E. PERKINS. $1.25. 

CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 

PRACTICAL TREATISE ON HEAT, by Tuomas Box. Sec- 
ond edition. $5. 

STRAINS IN IRONWORK, by H. ADaMs. With plates. $1.%. 


The above will be forwarded by 


| THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 

MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEx, 

| 40 cents. 

| THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 

THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Sua@G. $1.40. 

DIGEST OF GAS LAW. $5. 


ENT’S HANDBOOK, by WM. MOONEY. 


GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 


ILLUMINATING AND HEATING GA , by W. Burns. $1.50, 


TESTING PIPES AND PIPE JOINTS, by M. M. PATERSON. 
80 cents. 


DESIGNING WROUGHT AND CAST IRON WORK, by H. 
ADAMS. Paper. ‘rhree parts, 60 cents each. 
NOTES IN MECHANICAL ENGINEERING, by H. ADams. $1. 


v express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 




































Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURCHASERS OF GAS WORKS. 





Standard “* Double Superheater"’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hirectors of 


WATEER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE 





codhanen PLANS, AND ESTIMAT™S [RNISHED UPOM APPLICATION. 
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NATIONAL 


GAS LIGHT AND FUEL CO., 
No. 52 Lake Street, Chicago. 


FREDK HH. SHELTON, Manager. 


GAS WORKS 


Built, Remodeled, Leased, or Purchased. 


THE SPRINGER CUPOLA SYSTEM. 


Also, by Special Arrangement with the United Gas Improvement Company, 


ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR,” AND OTHER FORMS OF THE 


Lowe Water Gas Apparatus. 
Full Information Furnished upon Application. 


—GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders ‘will find it profitable to consult 
W. C. Whyte. who for over 30 years has made a specialty of 
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Tank Excavation and Mason Work. 
Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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WHAT OUR CUSTOMERS SAY OF IRON SPONGE. 


COLUMBUS, 0. 
form of oxide of iron of which I have any knowledge. 
E. McMILLIN, Eng’r. 


OHIO PENITENTIARY, 
Iron Sponge bought of you two years ago, and which has been in con- 
stant use ever since, has given entire satisfaction. It does all you claim 
for it; 
certainly ought to be satisfactory. R. P. GREEN, Supt. 

CINCINNATI, O. Our experience shows that by the use of Iron 


Sponge in place of lime we have effected a saving of 1.4 cents per M. 
in cost of purification. A. HICKENLOOPER, Prest. 


SANDUSKY, O. 
and saving to us over old method. 


CADIZ, O. We have been using your Sponge for five years with 
entire satisfaction, and at about one-fourth the cost when we used lime 
for purification. A. N. Hammonpn, Supt. 


LOGAN O. 


THos Woop, Supt. 


We have no desire to go back to purification by lime. 
A. MICHIE, Sec. 
LIMA, O. 


else, and are entirely satisfied with it. Lima Gas Lr. Co. 


I regard the Connelly Iron Sponge as the best | 


I take pleasure in saying that the | 


in fact it reduces the cost of purifying to almost nothing—which | 


The Iron Sponge has been a great advantage | 


| 


We have used your Iron Sponge for two years, nothing | past 2 years, aud shall continue to use it. 
| tion. 


TROY, O. Recommend Iron Sponge to any Gas Company. 
is as good and far cheaper than lime, and far less labor aie 
with it. R. A. Dirrmar, Supt. 


WOOSTER, O. We have used your Iron Sponge about 8 months 
with entire satisfaction, and we shall continue to use it as long as we 
can do so with the success we have had thus far. 

Wooster Gas Lr. Co. 


HAMILTON, O. We have been using your Iron Sponge for the 
past 5 years exclusively—using no lime with it—and it affords us pleas- 
ure to testify to its merits. Our present lot has been in use now over 
16 months. D. H. HENSLEY, Sec. 


MANSFIELD, O. Our Company has been using your Iron 
Sponge for 2 years in our works for purifying. It has been veryZsat- 
isfactory, and we would not know how to get along without its use. 

G. 8. Harris, Supt. 


PORTSMOUTH, O. 
so far it has given entire satisfaction. 


PAINESVILLE, O 


We have been using your Iron Sponge,’and 
J. W. Smita, Sec. 


We have used your Iron Sponge for the 
It gives perfect satisfac- 
J. W ALEXANDER, Prest. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. lil Broadway, New York. 








WILBRAHAM GAS EXHAUSTER 





WiLBRAHAM BROS., 


PHILADELPHIA, PA. 


IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greonpoint Ave. & Newtown Creek, Brooklyn N.Y. 


JARVIS ENGINEERING CO., 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat, Boiler Setting 
To burn COKE SCREENINCS oor Fuel. 


ARMINGTON & SIMS 00. ENGINES, 
Belting direct to Dynamos, without using Shafting. 
SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., ®haries 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady. 
RF. : Brookline Gas Co., Brookline, Mass. 




















Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of Cround Fire Brick For Sale Cheap. 








1891 DIRECTORY 1891 


Or AMERICAN ene COMPANIES. 


Price, 


A. M. CALLENDER & co, No. 32 Pine Street, New York City. 


$5.00. 
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Woods Gas Scrubbing and Enriching Apparatus. 











End Elevation. Side cievalion. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y, City, 


FORT WAYNE ELECTRIC CoO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 








— AND THE ——— 


wryooyD 
Automatically Refoulating 


Arc Dynamos AND LAMps. 


Main Office and Factory, Fort Wayne, Ind. 


BRANCH OF FICES. 





Wocd Dynamo. 














NEW YORK, - s - 115 Broadway. PITTSBURGH, PA. * . 

PHILADELPHIA, - 907 Flibert Street. DALLAS, TEXAS, va - - MoLeod Building. 
CHICACO, - - . - 185 Dearborn Street. TORONTO, CANADA, - 138 King Street, West. 
SAN FRANCISCO, - 35 New Montgomery Street. MEXICO, F Adams’ Successors, - City or Mexico. 
BUFFAL® N.Y... - - . Peari* -- CUBA, Maieas 4 CO., . ~ . Havana. 
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ENGINEERS. 





GAS AND WATER PIPES. GAS AND WATER PIPES. 





P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wks. 
R. B. KINSEY, Secretary. F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, F’a. 





specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 








Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe ; 


| SPECIAL CASTINGS AND LAMP POSTS. | MANUFACTURERS OF 


and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS. 
Columbus, Ohio. 








WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


ent Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 











M. J. DRUMMOND, EMAUS PIPE FOUNDRY. 


| DONALDSON TRON COMPANY. EMAUS, PA. 





| 
‘oflce, Corin Buling, 192 Broadway, X.Y. ioe IRON PIPE AND SPECIAL CASTINGS 








THE ADDYSTON PIPE AND STEEL COMPANY. 


CAST IRON 


CINCINNATI, OHIO. 





PIPE For MANUFACTURED “* NATURAL GAS ™ WATER. 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 





JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 


JAMES R. SMEDBERG, 


Cas Engineer, 
213 Jefferson Ave., Peoria, Ill., 


Will furnish Plans, Specifications and Estimates for the Remod- 
eling or extension of Gas Works. Also, Analytic Reports upon 
the business condition and prospects of Gas Companies. Ample 
references wiil be given. 














DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIST. 


Analyses of Gas, Fuel and Gas Coals, Crude and Refined Petro- 
leum, Materials for Gas Puritication, Tar, Ammoniacal Liquors 
and other Bye-Products. Fire Clays, Deposits in Mains, Water 
for Steam Making, Boiler Scale, etc, etc. Expert work in con- 
nection with * Damages to adjacent water supplies and adjoin- 
ing properties.” Experimental Investigations for Inventors. 


127 Pearl Street (Hanover Square), N. X. 























AUTOMATIC COMPOUND, REPAIRS MADE TO 

9 sizes in stock. GauGeE 
STANDARD AUTOMATICS, ; AND 

13 sizes in stock. i] fa) CARRIED IN 
JUNIOR AUTOMATICS, Mel) stock 

7 sizes in stock. 
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‘COMPOUND [ DRIVING DYNAMO. 
> THE WESTINGHOUSE TING COMPANY. - 


ut) PITTSBURGH. PENNA.U.S.°F A. Clare 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





RETORTS AND FIRE BRICK. 





J,H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
Cuas. E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 
a aR OE 











BROOKLYN 
Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Hetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, SS Van Dyke St., Brooklyn, N. Y. 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Olay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 














ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 





Office and Works, 15th Street and Avenue 0., N. Y 














Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Office, Rooms 19 & 20, Lewis Blook 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiLLTIAM GARDNER ct SON. 


Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. S&S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 


Fire Clay 











HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


ETORT WORK 


WORKS, Perth Amboy, N. J. 


OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Ete. 








GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value for patching retorts, putting on mouth- 
pieces. making up all bench-work joints, lining blast furnaces | 
and enpolas. This cement is mixed ready for use. Economic 


and thorough in its work. Fully warranted to stick. 


PRICE LIST. 
In Casks, 600 to 800 Ibs., f.0.b. N. Y., 
In Kegs, 100 to 300 Ibs., ** 
In Kegs less than 100 Ibs., “* 


at 5 cents per pound. 
até“ * 


. i = 


Cc. L. GEBEROUVULD & CO., 


5 & 7.Skiilman St., Brooklyn, N. Y. 
Western Agt., H. T. GEROULD, Jeffersonville, 


Ind. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Juccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


| Our immense esta>lishment is now employed almost entirely in 
the manufacture of 





‘Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
| torts are made to stand chenges of temperature, the strongest 

heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


| Kloenne-Bredel Full Depth and 
| Semi-Recuperator Benches, 


WY) And also furnish and build 


|Our Own Styles Semi-Recuperatoer Furnaces 


for the use of Coal or Coke as fuel. 


THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim- 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
12x 12x23 and 10x10x3. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Agents the New England States. 





\} 












Manufac- 


Boston Fire Brick Works :=": Gas Retorts and Settings 


Under the Personal Supervision of MOR. GHO. C. ELIC KS inte of Chicago. 
Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners. 


Bend for Cirwuldars and Prices to 


FIGHKM, GCOLEMAN & 66;; Managers, Na: 42 Congress street, Woston, Mase 








Jan. 18, 1892. American Gas Light Aournal. 99 








FRED. BREDEL, 6. E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 
Recuperative Furnaces, Purifying Machines, 
~ Gas Apparatus. x 


Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 








FLEMMING’S 
GeneratorGas Furnace 


Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street Lamps, ~ oo Uf pes 
Jacob G. Miner, $40 & 42 COLLEGE PLACE, - - N. Y. CITY. 


Gas Companies and others intending to erect Lampa 
No. 823 Eagle Ave., New York, N. Y. and Posts will do well to communicate with us. 


| The American Gas Engineer 
tucomera ene" y,/and Superintendents Handbook. 


a as above, or D. D. FLEMMING, Jersey City, N. 3. By WML. WO ON HY . 


AMERICAN 
GAS LIGHT JO URNA‘L B50 Pages, Full Gilt Morccco. F rice. £8.00. 
$3.00 per Annum. 


A.M. CALLENDER 2CO., |a Mi. CALLLENDER & GOQ., 32 Pine St.. N. Y. 
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DAVIS & FARNUM MFG. CO.. 


WAT THAM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 











SINGLE, DOUBLE, 


AXD 


TRIPLE LIFT SINUOUS FRICTION 


Gasholders, — B cil 


OF ANY CAPACITY. ~~ -pgg9005 ALA => OF ALL SIZES. 


= ae —— 


TUBULAR, PIPE, 


AND 





IRON ROOF FRAMES AND FLOORS. 
Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALSO — 
Gas and Water Pipe, F"langed Pipe, 
Sugar House Work, and Special Castings of all Descriptions. 








Bistabligahed iseéeil. Imcorporated 1881. 


KERR MURRAY MEG. CO. 


FORT WAYNE, IND. 





Those who are in need of 


Holders or (a8 Works Apparatus of any [lescription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


CHT AN BESTIMATE FROM Us 


before placing their order. 
As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 





Biestizmates,. Fleanms ant Specifications Furnished om AP pPlication. 
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BARTLETT, HAYWARD & CO. 


Metisse. RAd. 
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triple Double, & Single-Lin PURIFIERS. 
GASHOLDERS, CONDENSERS, 
(ron Holder Tanks. aH Scrubbers. 
a. "BENCH CASTINGS 
Cirders. pel OL STORAGE TANKS. 


‘The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Pascal Iron Works, «s2s=° Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & Sugar Works 











Bench Castings. Par ee — = NY: Iron Roofs. 
Condensers. Street Stops, 

Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 

Hyd. Carriages. Water & Oil 





Iron Floors, =< Tanks, all Sizes. 


Single, Double, oak Triple-Lift Gas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings. 


Plans, Specifications and Estimates for all kinds of Machinery furnished on application. 








102 American Gas Light Journal. Jan. 18, 1892. _ 
, 


ca R. D. WOOD & CO., 2 a 








Machinists. 


400 Chestnut St. PHILADELPHIA, PA. 01 


MANUFACTURERS OF 


CAST IRON PIPE, |. 


= =o Gas Holders, cl 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
































7 OR WITHOUT WROUGHT IRON 
, / i O_o OR STEEL TANKS. | 
> a > Al 
Be 
q SS —_ PURIFIERS, CONDENSERS. 
( uw 4 { 
| Scrubbers. Ber 
BENCH WOR EK. " 
lron Floors and Roofs, Plate Girders. as 
; 
Heavy Loam Castings. 
ya) Plat 
HYDRAULIC WORK. 
Se ea aes oe ER Lamp Posts, Valves, Etc. A 
ISBELL-PORTER COMPANY, 
G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS. W. ISBELL, Secy. 
ENGINEERS AND CONTRACTORS FOR THE ft 
e e 
(onstruction and Fxtension of fas Works. 
Special Castings, Tees, Bends, etc. Exhausters. s 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. Pls 
Hydraulic Mains. Exhauster Governors. - 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 7 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 





Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 





ISBHLi-PORTEHR COMPANY, 


No. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2lst. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 
Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Tronwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


Bouton Foundry Co, 


FOUNDERS AND MAOHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work 


SPECIALS. LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of | 
old works. 














| Personal attention given to the preparation and prosecution 
| of applications for Letters Patent. Al] business before the U.8. 
| Patent Office attended to for moderate fees. No Agemey in 
| the United States possesses superior facilities 


| ability of inventions. Copies of patents furnisbed for 25 cents 
| each. Correspondence solicited. 


H. RANSHAW, Prest. & Mangr. WM. STACEY, Vice-Prest. 


T. H. BIRCH, Asst. Mangr. RB. J. TARVIN, Sec. & Treas. 


STAcHyY MrcG. CO., 


MANUFACT 


URERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRID 


GES, LAMP POSTS, 


Water and Oil Tanks, Coal Elevator Cars, 
COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Worka 


Rolling Mill Machinery and 


Foundry: 


33, 35, 37 & 39 Mill Street. 16 


Heavy Castings a Specialty. 


Wrought Iron Works: 


, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Ohio. 

















14. DEILYT & 





FOWLER, |}! 


Laurel Iron WorkEs. 


Address, No. 39 Laurel 


Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS, 


Single and 


EXoldcra Built isses 


Port Chester, N. Y. Padueah, Ky. 
New Rochelle, N. Y. 


Omaha, Neb. 
Scranton, Pa. (2d) 


Norwich, Conn. 


‘Telescopic. 


to 1890, Inclusive 


Tacony, Pa. (two) Central Gas Lt. Co., New 
Mount Vernon, N. Y. York City (<d) 


Long — City, N.Y. Salem, N. J. (3d San Dite Ww. a Binghamton, N. Y. Tacuma, Wash. 
Maeon, G Omaha, Neb. (2d) San Di Concord, N. H. Knxville, Tenn. 
York, _ Lynn, Mass. (2d Norton as oo Co., of Dover, Del. (2d) Pottstown, Pa. 
Chester, Pa. Little Rock, Ark. New York, N. Y. Calais, Me. Victoria, B. C. 
Hazleton, Pa. (2d.) Irvington, N. Y. Westerly, R. I. New London, Conn. (2d) Vancouver, B C. 


Staten ne. = . A aN a Mass. 





y, 
Willimantic, Conn 


Weat Chester, N. Y. Charlottesville, Va. 








Saugerties, Y. (2) Montclair, N. J. Bay Shore, L. oP So. Framingham, Mass. 
Clinton, Mase, a Mis) Woodstock, 0 Ont. Asieheen, Mass. Washington, D Woonsocket, R I 
Chattanooga, Tenn. Malde Santa Zz, Cal. Newport, R. I. ‘(oa Simcoe, Can. 
Galveston, oe (8d.) Staten Mislande N. Y. (2d) Erie, Pa. a. (od) Morristown, N. J. Pittsfleld, Mass, (2d) 
Fort Plain, N Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) 
Brunswick, a Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. 
od ee 

, 

PATE N Ts. GREENOUGH’S 


FRANKLIN H. HOUGH 


Solicitor of American & Foreign Patents. 
925 F. ST., WASHINGTON, D. C. 


(NEAR U.S. PATENT OFFICE.) 


| for obtaining Patents, or for ascertaining the patent- 





“DIGEST OF GAS LAW.” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent {< 


Ae M. CALLENDER & CO., 32 Pine St., N,% 








WM. HENRY WHITE, 


-- - News: ZXork City. 


No. 


32 Pime Street, 


ENGINEER AND CONTRACTOR FOR THE 





ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited, 





Pleas and Estimates Furnished 

















































American Gas Light Zournal. Jan. 18, 1892. 





<r; 


GAS COALS. CANNEL COALS. GAS ENRICHERS. Th 
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mom PRRKINS & CO. --— IP 
zx 


228 & 229 Produce H=x=xchange, New York. 


Cable Address, ‘‘ PERKINS, NEW YORKE.”’ Post Office Box 3695, New York. WI! 
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ee CENERAL SALES ACENTS FOR pe 
‘mt 7 ; : ROL 
| The Youghiogheny River Coal Company’s a 
: | 
OCEAN MINE YOUGHIOGHENY GAS COAL, § : 
BOM. W.' t. BOOTT, Prest. M. HH. TAYLOR, Vice-Prest. el 
This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces a 

the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 
B 


PrOoiInNTsSs OF SHoIPYPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 
ST. CEORCE, STATEN ISLAND, N. Y. HARBOR. 








Also, Shippers of the following well-known Cannels: 


Breckenridge & Old Kentucky Boghead 
from Kentucky, 


AND THE 


JELLICO CANNEL, from TENNESSEE. 


Within the past four years we have delivered these Cannels to over One Hundred and Fifty Gas Companies 
in Thirty-five different States, and to some of the largest Gas Companies in : 


GREAT BRITAIN, ON THE CONTINENT, AND SOUTH AMERICA. , 


Single carloads or more delivered at any required point in the United States and Canada. Cargo shipments from 
NEW YORK, PHILADELPHIA, BALTIMORE, NORFOLK, AND NEWPORT NEWS. 


Particulars as to prices, etc., furnished upon application to the above address. | 


JAMES & WILLIAM WOOD,) caesar BROS. 
Gas and Gannel Goal Contractors, NWA MELHD 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. Gas, Water Meter, and Clock 


Proprietors of the BATHVILLE COLLIERIES (which produce the| MD A #& Ds &. 


celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
— Enameled Iron Plates in Colors, and the 
bp Sain <u nw Patent Enameled Letters 
and Numbers. 


STANDARD CANNELG, | cesses seisis sisson rv an wm 


experience of over 30 years, can guarentee 1 nov als satisfaction 


nr and correctness, but extremely low quotations. ESTIMATES 
Unequaled oe Gas E ichers. AND SAMPLES FURNISHED ON APPLICATION. 











other Collieries. 











Analyses, prices, and all furtber information furnished on application to Office & Salesrooms, 11 Park ROW, 1.1, 
Agency for U.S., Room 70, Nos. 2 & 4 Stone St., N.Y. City, | 70%" 15 255 287, 269 West Avenne, Huntin 
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the Despard Gas Coal Co., THE 
pESPARD Gas coa,| PENN GAS COAL CO. 


CoB Eg. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 
ROUSSEL & HICKS, BANGS & HORTCK, | 


71 Broadway, N. Y 60 Congress St., Boston 


COXE BROS. & CO. 


Cross Creek, Sugar Loaf & Beaver Meadow 


Lehigh Coals. 


Ceneral Office, |43 Liberty St., New York. 
Boston, 70 Kilby Street : Phila., 420 Walnut Street; 
Chicago, **The Rookery”; Buffalo, Coal and Iron Exchange’ 
Milwaukee, 91 Michigan Street. 


5B. B. BLY, Gen’l Agent. 


og AGENTS. \ 




















Keller's bdastal Coke Crasher 


SIMPLE, STRONG, AND DURABLE. 


0, M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind. 
Correspondence Solicited. 








Electric Light Primer. 


By CHARLES L. LEVEY. 


with the running of the Dynamo and Electric 
utions for Safety, etc. 


Price, 50 cents. 


facts connec 
Lights, with 





A.M. CALLENDER & CO., 32 Pine St., N.Y 


Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on th: 
Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS. 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’ way. 


C. B. ORCUTT, General Agent, - - No. { Broadway (Room 217) New York City 


EDMUND H. MCCULLOUGH, Prest CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND GOAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 




















POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY. N. J. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 


| Coal has been largely used by the Gas Companies of New England and the 


A simple and comprehensive Digest of all the most important | | 


Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Po 








THE CLERK GAS ENGINE Cco,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. 


E. STEIN, Sec. 








The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in rvpair, and that it gives the greatest 


amount of power for the least money (both in first cost and expense of running) of »ny engine made. 


In support of 


this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York 


in December, 1885, and heretofore published in these columns. 


These engines are especially adapted for continuous 


running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made in Sizes of 5 10. 15' 20. and 25 Horse Power. 


All Enaines Guaranteed for One Year. 
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JOHN J. GRIFFIN & CO., 








Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
62 Dey St., NEW YORE. 75 N. Clinton St., reo. x. PERSONS, Mangr.) CHICAGO, 


MANUFACTURERS OF 


) METERS FOR MEASURING GAS 


IN ANY WOTrUME. 


ees Provers, Gauges, Registers, Etc., Etc. y 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Ziastimates Cheerfully Furnished. 











NATHAN IIEOG TOUBLS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


ii Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Dry Gas Meters. Pressure and Vacuum Gauges. 


Ray METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


is enabled to furnish reliable work 


and answer orders promptly. Patent Cluster Lanterns for Street Illumination. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22i Front St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
“Success” and “Perfect” Gas Stoves. 


A. HARRIS. E. L. HARRIS. 
Established is4f8d. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and [ry ffas Meters, 


STATION METERS, METER PROVERS, 
EXPERIMENTAL METERS, SHOW OR GLASBSED METABS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 























J. 4. HARRIS. 











Jan. 18, 1892. American Gas Light Zournal. 107 


GAS METERS. 















GAS METERS. GAS METERS. 

























GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
Established |834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: GAS STOVES. ( Agencies: 


> “«* Elm Street, Cincinnati. 
12 W d St.. N. y, | SUG@S “STANDARD” ARGAND BURNERS, a - a 
wie or oe - ef SUGG’S ILLUMINATING POWER METER, | S10 North ho ah hes, Gham 


Arch & 22d Sts., Phila.) we Meters, with Lizar’s “‘Invariable Measuring” Drum. 222 Sutter Street, San Francisco. 








EAE ME & MeiILHENN yY, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 





a” 





D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Histablished 1854.) 


51 Lancaster St.. Albany,N. Y. 34&36 West Monroe 8t., Chicago, Il. 
STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VAOUUM REGISTERS, PRESSURE GAUGES, ETC, 


We use only the very best materials, and employ the most skilled labor, and by our long experience (37 years) and personal supervision of every deta 
we feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the Sts 
Inspector’s Bapez, and will be fully warrented by us. Our Annual and Calendar will be sent to Gas Companies upon applicatior. 








Other people have found us to 





x their advantage. x 





We'll be glad to serve you. 








STATION METERS. 
METER PROVERS. 
CONSUMERS’ METERS. 
REPAIRING. 
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W. WALLACE GOODWIN, President. . STEIN, Vice-President. WM. E. STEEN, Sec. & Treas. H. B. GOODWIN, Superintendent. 


THE GOODWIN GAS STOVE KAD METER COMPANY 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


113 Chambers St., N.Y. 44&46 Dearborn St., Chicago. Agts., Waldo Bros., 88 Water St., Boston. 





SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 


The Most Economical, Efficient, and 
Durable Gas Stove Made. 





Stove. Oven. Broiler. Top. 
81 inches high. 93¢ inches high: 10 inches high. aches high, 
17 inches wide. 15 inches wide. 15 inches wide. 16 inches wide, 
124% inches deep, 1244 inches deep. 
Length over extension shelves, 32 inches. 
This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 
The consumption of this Stove is 35 cubic feet per hour, at 14 inch 
pressure with all burners. 
Three-eighth inch supply pipe should be used when the pressure is 1} 
inches or over. 


| 
ALL FITTINGS ARE NICKEL PLATED. 





Catalogue showing Styles and Prices sent free on application. 





Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Suge’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and 10 feet.) 


Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4,6 and 9 in.), King’s Pressure & Vacuum Gauges. 


DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby's Sulphur and Ammonia Test Apparatus Complete. 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS, 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 


Agents for Bray’s Patent Gas Burners and Lanterns. 


Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed 
first-class in every particular. Orders filled promptly. 





